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IMPBOVED BOILEB AND FEED WATEB HEATEB. 

We publish herewith illustrations of a boiler designed 
expr»89ly to economize fuel. We select them from the pa- 
ges of Iron, which journal accompanies them with some sen- 
sible remarks, the gist of which is as follows : 

If there is one department of engineering receiving more 
attention than any other at present, it is that of economy of 
fuel. And this is very justly so, since, 
like a horse, the expense of boiler or 
engine power does not lie in its first 
cost, but in what it afterwards con- 
sumes. We take it, as a rough calcula- 
tion, that an ordinary land boiler will 
burn its own value in coals about every 
six or nine months, according to its ef- 
ficiency and economy. 

There is, undoubtedly, very wide 
margin for improvement in our present 
construction of boilers and engines. 
It is well known that only about one 
tenth of the theoretical value of the 
motive power of fuel is utilized in or- 
dinary boilers and engines. What a 
fearful waste this nine tenths of the 
whole fuel used represents! Money 
thrown away; our natural resources 
more rapidly impoverished; the at- 
mosphere laden with carbonic acid and 
other impurities ; and oar buildings 
and edifices disfigured with our wasted 
coal, or soot. 

A considerable portion of this waste 
of power lies with the mechanical ar- 
rangements of the engine. It is com- 
paratively lately that the true princi- 
ples of obtaining the full work from 
the steam used has been fully and ge- 
nerally understood. Unrestricted ra- 
diation from cylinders, boilers, and 
pipes, poor expansion, and throttling 
in the steam pipes are to be thanked 
for much of this waste. Probably, 
however, much more is to be attributed 
to the wasteful me of fuel in boilers. 
This m»y bs occasioned in many ways, 
but the sum total of the mutter will 
always amount to the fact that so much 
of the whole fuel and beat goes out of 
the chimney unutilized. It is thus that 
such a very striking; saving in fuel 
may, with the best arrangements, be 
effected. 

It is a difficult matter to decide im- 
mediately what description of boiler should be best for eco- 
nomy, or in what direction the most economy may be ef- 
fected. If a user of steam power be inclined to invest in 
the best boiler he can obtain for the highest economy of 
fuel, he would very soon be bewildered by the very contra- 
dictory statements that he might hear on the subject. He 
will hear, in one direction, that he must use a multitubular 
boiler for economy, although be sees that it is open to tne 
grave defects of complexity, difficult to 
clean, liability to wear out in the tubes, 
and so on. On the other hand, he will hear 
it stoutly maintained, and very fairly borne 
out by facts, that the old Cornish boiler, 
properly used, cannot be beaten for econo- 
my of fuel, and gives at the same time the 
utmost solidity, facility for cleaning, and 
the greatest durability. 

Some engineers will be found to rely 
most for economy on special grate arrange- 
ments — patent fire doors, automatic stokers, 
fire bars, etc. Others will laugh these to 
scorn, and say that they are useless new- 
fangled notions, and simply are a further 
expense and trouble. It is probable that 
there is some truth in all the various 
opinions, and the varying practical results 
are achieved according to the special cir- 
cumstaces of each case. 

We only propose to consider the action 
and waste of the hot gases of combustion 
in being allowed to pass freely into the open 
air. It is at once seen that the comparison 
between the temperature in the fire box and 
in the chimney will give us one of the best tests as to the 
economy with which the boiler is working, and that for per 
feet economy the escaping heat should not be greater than 
that of the steam. The question is, how is this effect to be 
obtained? And, if obtained, will it answer, practically ? 



To reply to the last query first: It would not answer, prac- 
tically, to reduce the temperature of the escaping hot gases 
to that of steam, for, in that case, the draft would be too 
materially checked, and the fire would only smolder, and 
might even be put out. For whatever causes would tend to 
reduce the temperature of the escaping gases so low must 
be a constant cause always in operation. We therefore see 




TWIBUL'S FUEL ECONOM.ZER. 

that it can only be permitted to reduce the temperature of 
the escaping products to a degree which shall not interfere 
wi h the draft or the brightness of the fire. 

In a very large proportion of boilers at present in use. the 
temperature of the escaping gases is probably very much 
higher than is compatible with economical working. To ren- 
der useful this hitherto large proportion of wasted heat is the 
object of the feed water heater which we here with illustrate. 




300° Fah. This is sufficient to effect a gain of from 15 per 
cent to 30 per cent on the former consumption of fuel, de- 
pending upon the amount of heat formerly going to waste in 
the different instances. The broad principle on which such 
considerable economy may be effected is easily seen when we 
consider that, if the whole of the water evaporated is raised 
from 60° to 300° before going into the boiler, this represents 
some 20 or 25 per cent of the whole heat 
required to vaporize the water into 
steam. 

Referring to our illustration, we see 
a circular arrangement of the pipes of 
the economizer, which admits of a very 
convenient attachment in the center of 
his latest patented improvement, name- 
ly, the feed water filter. The sectional 
view, Fig. 1, shows this useful addition 
to the feed water heater. The hot wa- 
ter, after having ascended to the top of 
the outside set of pipes, and having 
been thus raised to its highest tempera- 
ture, is then ready to precipitate and 
part with its suspended matter. This is 
effected by diverting the stream down- 
wards through a central pipe in the fil- 
ter into the deposit basin below, the 
clean feed water ascending again around 
the descending tube, and being thence 
taken to the boiler. The suspended se- 
diment becomes separated from the wa- 
ter by the abrupt reversal of the cur- 
rent, and thus collects in the basin pro- 
vided for that purpose at the bottom of 
the filter. This deposit basin is fitted 
with a door or cover, from which the 
sediment can be removed as it collects. 
Tbeimportancethat sbouldbe alwavs 
attached to the prevention of incrusta- 
tion upon the heating surfaces of boil- 
ers is now becoming more thoroughly 
appreciated. The advantages derived 
from keeping boilers clean are three- 
fold ; first, greater safety agaiLSt explo- 
sion, since the failing of plates is fre- 
quently due to their overheating or 
burning from oeposit; second, much 
greater economy in the evaporation of 
water, as calcareous sediment is a very 
bad conductor of heat; third, consider- 
able economy in the cost of boiler re- 
pairs, as the plates, being always ex- 
posed to the water, are les? likely to be- 
come leaky. The inventor uses quad- 
ruple scrapers, which insure perfect cleanness of his tubes 
from soot. The raisiog and lowering action in our illustra- 
tion is very simple and compact, and a considerable improve- 
ment over former arrangements. An advantage in the way 
in which the tubes are connected at the top and bottom con- 
sists in their connections being separate circular pipes — the 
best form to resist pressure — rather than a flat-sided box. 
The arrangement also admits of very easy withdrawal and 
replacing of any one of the tubes when re- 
quired, the bottom joint beinjr made on a 
slightly tapered face. The joints are all 
made metal to metal, and will, therefore, 
stand any amount of heat. This boiler and 
heater is the invention of Mr. Joseph Twi- 
bill, of Hulme, near Manchester, England. 
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A very large additional heating surface is thus added to 
the boiler, which materially aids in absorbing the heat from 
the gases of combustion. The absorbed heat, which would 
otherwise have passed up the chimney and have been wasted, 
is thus utilized in heating the feed water to about 250° or 



New Electro-Magnetic Clock. 

Messrs. T. Cooke and Sons, of York, En- 
gland, have completed the erection of an 
electric motor and clock dial in the telegraph 
gallery of the new buildings of the General 
Post Office, London, which, in some points, 
is novel and interesting. The hands of the 
large dial, which are driven by the motor, 
are at a distance of about forty-five feet 
from it, and are connected to it by means of 
iron rods and several pair of bevel wheels 
for turning the bends. The dial itself is six 
feet in diameter, and such is the sensitive- 
ness and power of the motor that the con- 
necting rods, bevel -wheel work, and hands, 
are driven by a single Lelanche' cell of small 
size, the current from which is transmitted 
by the standard clock in the gallery. The motor consists 
simply of a polarized pendulum vibrating between two pairs 
of electro magnets, carrying a double ratchet at the upper 
end, the pointer of which is worked by a vane at the top of 
the buildings. 
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THE STRENGTH OF INSECTS. 

It is said that he is a philosopher who can accept the in- 
evitable without repining. There are times in our lives 
when the most unpleasant things are forced upon our atten- 
tion, and we fail with our best efforts to rid ourselves of 
them. As warm weather advances, we need no argument to 
convince us that the insects which destroy our vegetation, 
offend us with their presence, and even without permission 
cause our own blood to course through their veins, are among 
the inevitables. To accept these without complaint or repin- 
ing would surely give us undisputed title to the name of 
philosophers; and if we could find anything of pleasure in- 
stead of annoyance in our involuntary contemplation of them, 
we would be doubly worthy of the appellation. That they 
all serve some useful purpose, cannot be denied ; and if we 
knew their whole history we should doubtless be fully con- 
vinced of this. Some of our greatest pests, as flies and mos 
quitoes, have already been shown quite clearly to be our 
friends rather than our enemies. 

Besides their practical benefit, there is no little interest in 
noticing the great physical force which they exert. We call 
a man, a horse, a lion, or an elephant strong ; but it is very 
easy to see that, proportionally, insects are the strongest ani- 
mals that live. They manifest their strength in running, 
leaping, flying, and sometimes in other ways. Some insects 
have been known to run so rapidly that, if a man of ordinary 
size should make as good time, proportionally, he would run 
more than twenty miles per minute, or sixty times the ordin- 
ary rate of a railroad train. A locust with the aid of its 
wings will leap 200 times its own length ; to equal which, a 
man would need to leap nearly a quarter of a mile. A flea, 
without wings, will leap the same relative distance ; and it 
has been estimated that, if a horse should jump as far in pro- 
portion to its weight, it would scale the Rocky Mountains in 
a single leap. Most insects jump by means of their hind 
legs and the latter part of the hind body ; but one family of 
beetles — the elateridce or spring beetles — leap vertically when 
on their backs, by use of a spine on the hinder part of the 
thorax which fits into a cavity behind it, and which, when 
forcibly closed and acting like a spring, throws the beetle 
several inches into the air. While in the very act of writing 
this, one of this family pays me a visit, and shows its power 
by making several springs at least six inches in hight, which 
is about twelve times its own length. Some dragon flies are 
among the strongest on the wing. They can be seen flying 
about pools of water after smaller insects for hours at a 
time, turning, wheeling, going sideways, and in nearly every 
conceivable direction, and never seem to think of being tired. 
And, what is very remarkable, they have the power of chang- 
ing at right angles the direction of their flight, and so sud- 
denly that one can hardly ever be quick enough to hit or cap- 
ture them. The Entomological Magazine speaks of one of 
these that flaw on a vessel at sea when the nearest land was 



the coast of Africa, 500 miles away. A humble bee has been 
seen to follow a rail ear going twenty miles per hour, against 
a strong wind, for a considerable distance ; and it even went 
faster than the car, as it flew to and fro and in various zig- 
zags around the vehicle. Some beetles have a flight swifter, 
considering their size, than any bird ; and Linnaeus mentions 
a butterfly that sometimes travels more than a hundred miles 
on the wing at one flight ; he also says that an elephant hav- 
ing the force of a horn beetle would be able to move a moun- 
tain. All have doubtless seen a beetle move a candlestick or 
lamp in his efforts to escape from underneath it ; and he has 
been compared to a prisoner in Newgate shaking the build- 
ing with his back. Pliny said, long ago, that, if we compare 
the loads of ants with the size of their bodies, " it must be 
allowed that no other animal is endowed with such strength 
in proportion." 

Some interesting and ingenious experiments for measuring 
the strength of insects have lately been made by a Belgian 
naturalist named Plateau. He first tested their power of 
raising weights while walking on a level surface. His novel 
method of doing this was to harness the insect by a horizon- 
tal thread running over an easily-moving pulley, at the other 
end of which was attached a scale pan for holding sand. To 
keep the insect in a straight direction, he fenced it in between 
two parallel strips of glass ; and to keep it from slipping, he 
covered its track with course muslin. As the insect moved 
forward, it pulled the thread over the pulley and raised the 
pan, and the experimenter poured sand into it until the in- 
sect could move no longer. The insect and the sand it had 
raised were then weighed, and the relation between the 
weight of the two was obtained. He found that the insect 
could raise forty times its own weight ; while by a similar 
method a man could raise only five sixths of his weight, and 
a horse only one half or two thirds of his. By repeating 
each experiment three times and employing a vast number 
of insects of various sizes, and comparing his results, he 
came to the conclusion that the smaller insects in the same 
group invariably raise the greater weight in proportion to 
their own weight. 

He then tried their leaping power, by fastening the wings 
and elytra, and by suspending under the thorax (by a thread) 
bits of lead set in wax. He increased the weight till the 
insect could no longer raise it. Then, by his determinations 
as before, he found that, while the largest crickets could 
raise in this way only about one and a half times their own 
weight, the smaller ones could raise three or four times 
theirs. 

To test the pushing power of insects, he placed some of them 
in a long cardboard tube blackened on the inside and admit- 
ting light only by a transparent glass at one end. To this 
glass was attached a lever which drew the scale pan over 
the pulley, as in the first experiment. The insect, in its en- 
deavors to escape, pushed against the glass, moved the lever, 
and thus raised the weight. As results of these experiments, 
he found that, in inverse ratio to their weight, the pushing 
power varied from three or four to eighty or ninety times 
the insect's weight. 

The power of flight possessed by insects was tested by fixing 
weights to the body in the same way as in leaping. He 
found that they employ much less force in flying than ic 
other efforts of strength; perhaps this is because, unlike 
birds, they are not intended to carry weights through the 
air. Beetles raise in flight from one sixth to twice their 
weight ; flies, three times their weight. A drone weighs four 
times as much as a bee, and drags less than fifteen times its 
weight, while the bee drags twenty-three or twenty-four 
times her weight. But in flying, the bee raises nearly her 
own weight, while the drone raises a weight equal to only 
half its own. 

By these experiments, he found that his law applies equally 
well, whether the strength is exerted in walking, leaping, 
pushing, or flying. He finds that it also applies, in a mea- 
sure, to the entire class of insects taken together, as well as 
to the same group of insects taken by themselves. There 
are some exceptions to this, however, which are probably 
due to differences of structure. By dividing all the insects 
into three groups — lightest, medium, and heaviest — he finds 
that the law holds good. Then the relative force is repre- 
sented by the numbers 26, 19, and 9 respectively. The fact 
seems to be that the strength of an insect increases with the 
surface of a section, and not with the volume of its muscles. 
This would make the weight increase faster than the motive 
power, and be consistent with the law that the smallest are 
strongest. It takes but a moment's reflection to see the wis- 
dom of this arrangement. Of course the hardness of the soil, 
the weight of the grains of sand, and all the resistance to be 
overcome are equally great to the small as to the large in- 
sects, and it needs greater relative strength to give the small 
ones a fair chance in the " struggle for existence " with their 
larger associates. 

But these facts and conclusions give rise to other questions 
which are not so easily answered. Since insects are stronger 
than other animals, on what food do these small Caesars feed 
that they are grown so strong? Is their physical organiza- 
tion formed on different mechanical principles? Have they 
power of creating or utilizing greater force from the food 
they eat? Their food, being animal and vegetable, does not 
seem to differ materially from the food of other animals ; and 
they seem to use the same mechanical powers in their mo- 
tions. They are, in the perfect state (in which state they 
manifest their great strength), as a rule, very small feeders, 
and some eat even nothing. As their strength must come 
from the food they eat, the question as to how so much can 
come from so little is as interesting as it is difficult. So far 
as we know, no attempt has ever been made to determine the 
laws of the relations between the amount of food consumed 



and the strength which it generates. The difficulties are 
perhaps not iu surmountable ; but one great disturbing ele- 
ment would probably appear in the fact that insects may 
store up force in their earlier stages which they use in the 
perfect state. 

RAPID TRANSIT IN NEW YORE. 

A commission, appointed by virtue of a recent law of the 
Slate legislature, is now holding sessions in this city to de- 
termine upon the best plans for city steam railways. For- 
merly it was considered that the underground method was 
by far the best for a narrow and crowded city like New York, 
as it occupies no portion of the street surface, is out of sight, 
occasions no disturbance by its operation, and furnishes the 
most abundant accommodations for speed and the largest traf- 
fic. In those days the proud New Yorker had determined to 
have the best and most substantial railway works that could be 
built. But that was prior to the Tweed and other robberies, 
before the debt of the city had been swelled to over a hun- 
dred millions of dollars. Cheaper structures, it is now sup- 
posed, will answer, and on this account the elevated plan has 
come to be looked upon with special favor. 

At a recent sitting of the Commissioners, no less than thirty 
different, plans for rapid transit were presented, all of which 
were for elevated tracks except one, the latter being for a 
canal rail way between the buildings, with bridges or tunnels 
for the street crossings. 

All of these elevated plans involve the placing of bridge 
structures of some sort, in several of the principal streets ; 
and there appears to be a peculiar unanimity among the citi- 
zens on the subject. Nearly every person is in favor of such 
roads, but no one wants it to run in his street or in front of 
his store or dwelling. The Sixth avenue people think that 
an elevated railway is greatly needed, and will do their share 
toward its construction, provided it is erected on Seventh 
avenue. The Seventh avenue people are equally in favor of 
the bridge, but are ready to rise in arms if their magnificent 
thoroughfare is disfigured with it ; they are clearly of opin- 
ion, however, that Eighth avenue is the proper place for it. 

The road must also cross the town somewhere, and those 
who reside on 42d, a fine broad street, are in its favor, pro- 
vided it is erected on their neighbors' premises, a quarter of 
a mile distant, say, on 37th street ; and they are of opinion 
that the constant passing of cars and locomotives in front of 
the second story windows of their friends down there will 
improve their prospects and healths, which now suffer by 
reason of too much quietude and seclusion. 

To satisfy the public will be an apparently difficult task 
for the new Commissioners ; but we wish them success. They 
will doubtless find out, before their labors are finished, that 
the building and equipping a first class substantial railway 
for rapid transit, capacities being equal, is just as expensive 
on the elevated as on the underground plan. 

In the neighboring city of Brooklyn, the projected elevated 
street railway is also accepted with pleasure by the people. 
" But when the route of the proposed road is mentioned there 
is,' says the New York Herald, "at once a persistent and 
screeching dissent Property holders on Myrtle avenue come 
forward and scream against building the road on that ave- 
nue." 



A CITY ONE HUNDRED AND EIGHTY THOUSAND 
YEARS OLD. 

In the current number of the Overland, aCalifornian geolo- 
gist reviews the geological evidence of the antiquity of a 
human settlement near the present town of Cherokee in that 
State, and estimates the age of that most ancient of discov- 
ered towns to be not less than 180,000 years ! 

The data for all such calculations are necessarily uncer- 
tain, as they are derived from the present motions of the 
continents and present rates of erosion: still, from the 
changes that have taken place since the pioneers of prehis- 
toric California left their traces on its ancient sea shore, 
there can be no doubt that thousands of centuries must have 
come and gone. 

The traces in question are numerous stone mortars, found 
in undisturbed white and yellow gravel of a subaqueous for- 
mation, not fluviatile, underlying the vast sheets of volcanic 
rock of which Table Mountain is a part. In one instance a 
mortar was found standing upright, with the pestle in it, ap- 
parently just as it had been left by its owner. In some 
cases the mortars have been found at the depth of forty feet 
from the surface of the gravel underlying Table Mountain. 
The distribution of the mortars is such as to indicate with 
great positiveness the former existence of a human settle- 
ment on that ancient beach when the water stood near the 
level at which they occur : a time anterior to the volcanic 
outpouring which Table Mountain records, and anterior to 
the glacial epoch. 

the recent geological history of that region may be brief- 
ly summed as follows : 

Previous to the placing of the mortars in the position in 
which they have been found, the early and middle tertiary 
sea level had receded to the position of the coal beds under- 
lying Table Mountain, fully one thousand feet below the 
level of Cherokee. Subsequently, in the pliocene period, 
there was a further subsidence of about fifteen hundred feet, 
something like six hundred feet occurring after the mortars 
had been abandoned. All this, as has been noticed, took 
place before the volcanic outflows which covered up all the 
ancient detritus of the region, including that of the ancient 
rivers (whose gravels have furnished so much of the gold of 
California). The geological age of the river period was de- 
termined by Lesquereux from specimens of vegetation, now 
extinct, collected in the survey of the ancient rivers: speci- 
mens indicating a flora of the pliocene age, retaining some 
characteristic miocene forms 
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After the volcanic period, the land rose again, the time of 
emergence embracing the glacial period and the new eroding 
period in the sierra, during which the slates, and the hard 
metamorphic greenstones, and the granites were slashed 
with cations three thousand feet deep by the action of ice and 
running water. Taking the rates of continental movement 
determined by Lyell, our geologist calculates that the time 
required for the changes thus outlined could not have been 
less than eighteen hundred centuries. For a period so long 
preceding the glacial epoch as the time when ancient Chero- 
kee was buried by the waters of the advancing sea, his es- 
timate is certainly not extravagant, though it does transcend 
so enormously the time men have been accustomed to allow 
for man's residence on earth. 



APPARITIONS. 
From time to time, as there was occasion, we have referred 
to the so-called revelations of modern spiritualism, to the 
discovery of gross imposture in connection with the same, 
and to the strange hallucinations, in regard to this subject, 
which have overtaken even men who have no mean preten- 
tions to the name of scientists. We have just seen a resume 
of the history and theories of supernatural appearances and 
influences, in the second volume of the new edition of the 
Encyclopedia Britannica, a work which is generally regard- 
ed as an unusually high authority. The article to which we 
refer traces the origin of and reasons for superstitious beliefs, 
considers the evidence for the reputed appearance of 
ghosts, and concludes with the principal arguments for and 
against the creed of the spiritualists. The writer of the ar- 
ticle evidently considers the strength of the argument, in 
favor of spiritualism, to consist in the character of a few of 
its supporters, men like Mr. Wallace and Mr. Crookes in 
England, and Robert Dale Owen in this country. Reference 
is made to the experience of Mr. Crookes, who not only saw 
a spirit, but clasped it in his arms, and thus demonstrated 
its substantial existence ; and the conclusion to the whole 
matter is that spiritualism, even if its principles are not 
fully proven, is still a fair subject for scientific investigation, 
with a reasonable presumption in its favor. 

We have referred to this article in the Encyclopedia Brit- 
annia because an opinion, such as that cited above, in a 
publication of such high standing, is worthy of more than 
passing notice. No matter how wonderful the events that 
are related by the fanatics who generally make up the con- 
gregation of spiritualists, their revelations have little effect 
on any one outside the circle of their immediate followers ; 
but let a man of some scientific attainments, and, moreover, 
a member of the Royal Society, add his testimony to the 
truth of these events, and we see that he may deceive even 
the very elect. It was generally understood, when the last 
edition of the Encyclopedia Britannica was announced, that 
it was to bi scientific in the best sense of the term, and, while 
giving due weight to popular beliefs and superstitions, that 
it would endeavor to sift away the chaff with which many 
of them are enveloped, and reveal their real character. We 
are to understand, then, from the article under consideration, 
that such investigations as have been made by some of the 
more distinguished converts to spiritualism can properly be 
classed under the head of scientific experiments, which, 
while not perhaps absolutely conclusive, leave the matter 
sub judic. When we remember the character of the 
evidence on which all the modern miracles depends, the dif- 
ficulty if not impossibility of making a thorough investiga- 
tion with the facilities afforded at a ssnnc . and the complete 
exposure of all the notorious cases of sp.r-ual visions, our 
readers will probably venture to doubt whether the treatise on 
"Apparitions " in the Encyclopedia Britannica either gives a 
clear understanding of the actual f&ct3 connected with spir 
itualism, or represents in any sense the views of scientists 
generally in regard to the matter. No mention is made, for 
instance, of the exposure of the Katie King fraud in this 
country, while the v'Mon of this airy being, produced in En- 
gland under the auspices of the same mediums, is given as one 
of the strong arguments for allowing spiritualism to have a 
standing among scientific men. For our part, we can say 
tihat we have never heard of any event at a spiritualistic se- 
ance that at all approached the movements of the wonderful 
Psycho, in London, whose rationale escaped detection for 
months, with exhibitions in open day, and with apparently 
every facility for investigation that could be desired. 



have inspired ; while the demands for men of scientific train- 
ing, incident to a country so largely given to mining, have 
secured to the Pacific Slope a proportion of scientific observ- 
ers unequaled in any other country. 

In older communities, Science and scientific thinking have 
to contend with the conservatism of custom and the tradi- 
tions of scholastic culture ; in the far west, where scientific 
training has been at a premium from the first, where public 
prosperity rests so largely on scientific operations, Science is 
likely to get more than its fair share of encouragement, 
rather than less. 

In proof of this, it is necessary only to contrast the finan- 
cial condition of the California Academy of Sciences with 
that of our eastern societies of like character. It is true that 
something more than money is needed for productive inves- 
tigation : the natural and social conditions must be favora- 
ble, and there must be no lack of men of proper zeal and 
training to undertake the work. In this respect, as already 
noted, the Pacific Slope is as greatly favored as in its abun- 
dance of wealth ; and only the grossest mismanagement of 
their means and opportunities can prevent the richest harvest 
of scientific achievement by the Pacific scientists, whether 
independent or connected with the California Academy. 

The magnificent scope and execution of Mr. Bancroft's re- 
search, in connection with the native races of the Pacific 
coast, afford at once an illustration of the western way of 
working, and a model of thorough scientific investigation. 
We shall be greatly disappointed if Mr. Bancroft's work does 
not prove to be the first of a long series of correspondingly 
valuable researches in other departments of knowledge, 
undertaken by the scientific workers of the west. Hitherto 
their work has of necessity been chiefly of a practical, money- 
making sort. Ic has given them the best possible training 
for the conduct of investigations of broader scope and re- 
moter profit. The work lies ready at hand ; and it is safe to 
predict its prosecution with true western vigor and thorough - 



PROSPECTS OF SCIENCE ON THE PACIFIC SLOPE. 
The conditions for the advancement of Science beyond the 
Rocky Mountains are peculiarly favorable. The country 
itself presents an exhaustless field of research in every de- 
partment of the physical and vital history of the world. Its 
records of continental upheaval and subsidence, of ancient 
rivers and vanished seas, of vast volcanic outpourings and 
vaster scenes of erosion, are wonderfully full and legible. 
In the beds of its tertiary lakes are the remains of multitudes 
of the progenitors of recent forms of animal and vegetable 
life— inexhaustible mines of material for the solution of the 
great problems of evolution. On the shores of those lakes 
and rivers dwelt the most ancient races of men that geology 
has furnished glimpses of. Already abundant traces of them 
have been discovered in and beneath the later tertiary strata, 
and it is not unreasonable to hope that future observation 
may connect them with the post-glacial founders of the 
civilizations which grew up along the valley of the Colorado, 
before that strange river had sunk its channel a mile below 
the surface of the plain it once watered, probably before the 
Nile spread its first layer of fertile soil over the foundation 
sands of ancient Egypt. Chemical geology has already been 
immensely furthered by the knowledge gained through the 
mining operations of the interior and the investigations they 



DANGERS OF CHLORAL DRINKING. 

Blessed be the man that invented sleep, said the immortal 
Sancho Panza. When the primary physiological effect of 
chloral was first made known, thousands called down equal 
blessings on the man who discovered that simple and seem- 
ingly harmless sleep compeller. No matter what cares made 
life a burden, no matter what excitements or excesses made 
a stranger of " tired Nature's sweet restorer," here was a 
painless key to the soothing realm of Morpheus, with no ap- 
parent penalties to pay for the invasion. It is not surprising, 
therefore, that chloral soon came to be employed, without 
medical direction, to a greater extent than had ever been the 
case with any other sedative. 

But experience has not justified the implicit confidence re- 
posed in it. Its apparent harmlessness only made the insid- 
ious effects of its daily use the more dangerous. Though it 
might not kill directly, it too frequently enabled death to 
take place from causes that would not have been immediately 
fatal without the sedative influence of the drug on processes 
needful for life ; and not infrequently the ma?hinery of life 
came to a stand under its influence when no other disturbing 
cause could be detected : more frequently, perhaps, the Lan- 
cet avers, than with the use of any other sedative except 
chloroform, with which it has many chemical and a few 
physiological relations. The danger of premature death, 
however, is not the gravest consequence of chloral drinking: 
and the Lancet editorially predicts that some day, when the 
punishment for the misuse of the drug falls upon some sen- 
sitive temperament and gifted intellect, we shall have the 
" Confessions of a Chloral Drinker," to take its place beside 
De Quincy's " Confessions of an Opium Eater." 

There seem to be two sources of danger attending the 
habitual use of chloral. The most obvious arises from the 
fact that the sleeplessness which it is employed to remove is 
the result of improper living. The proper cure for the dis- 
tressing symptom is a return to right living, which will never 
be done so long as the penalty is masked. Instead of curing 
the disease, chloral simply hauls down the danger signal and 
permits the wrong doer to hurry on to complete destruction. 
It is thus a delusion and a snare. 

But this is not the worst. Chloral is itself a serious dis- 
turber of the vital economv, though its action is very slow. 
Healthy life is the attendant, if not the effect, of a properly 
balanced and correctly working organism. Any tampering 
with our physiological machinery, more especially if habit- 
ual, is of necessity mischievous ; and the practice of chloral 
drinking is such an interference. We see its immediate 
effect in the phenomena of sleep ; and there is an analogy, as 
the Lancet points out, between the temporary effect of a sin- 
gle dose, and the permanent effect of its habitual use. 

" In sleep, the sensory recipient and lower motor centers are 
separated from those of consciousness and will with which, 
daring the waking state, they are in close connection. This 
separation can take place only under certain conditions.which 
vary much in different individuals. Chloral introduces an 
artificial influence, and separates forcibly those functions of 
the nervous system which would otherwise have been linked 
together. It stills unpleasant emotion — removes disagreeable 
sensation — paralyzes the will. This can hardly occur re- 
peatedly without some permanent effect. Each region of its 
influence presents an example of perverted action. The will 
becomes weakened, emotional manifestations are in the chloral 
drinker more easily produced ; the evidence of the senses is 
perverted, and their action is no longer under the same con 
trol of associated impressions. All influences of a depressing 
character are felt more keenly. The sufferer becomes more 
' nervous,' emotional, hysterical. Neuralgia and other sen- 
sory disturbances become frequent, and with them various 



paretic phenomena depending chiefly on defective will 
Ultimately still graver consequences may result. Delirium, 
imbecility, and paralysis of the pharyDX and oesophagus 
are among the symptoms which have occurred in recorded 
cases, and which have ceased when the habitual dose was 
discontinued. All the time the supposed need for sedatives 
increases, the craving therefor may become as intolerable as 
for opium — the patient moaning for chloral which he can 
hardly swallow — while sleep gradually becomes impossible, 
except under artificial influence." 

This is a serious showing for a drug popularly believed to 
be absolutely safe and harmless. And when we add, to its 
direct injuries to the nervous system, its indirect influence in 
perpetuating the unsanitary conditions and habits which lead 
to a resort to it, the need of caution in its use and the propriety 
of abstaining from its use except under medical advice must 
be apparent to the dullest. 

■» m m 

COLLEGIATE RACES. 

Now that the excitement of the intercollegiate regatta has 
waned, there will, we think, occur to many some sober sec- 
ond thoughts, regarding that and all similar competitions, 
which deserve more than a passing consideration. Physical 
pluck and endurance will always command admiration; but 
whether such qualities are to be considered superior to others 
which involve the higher attributes of the mind, so as to war- 
rant their cultivation in lieu of or to the detriment of the lat- 
ter, is a question which quickly suggests itself in view of the 
relative importance popularly accorded to the recent display 
of physical strength and to the several college commence- 
ments which lately have occurred. If the columns of the 
daily press are to be taken as an index, the meager space 
allowed to the reports of the latter exercises, and the almost 
unlimited enterprise exhibited in securing the most trivial 
particulars relative to the boat race and its participants, 
show plainly on which side popular interest is enlisted. 
Are we then to infer that superiority at the oar, or on the 
race course, is by the friends of education, as well as by the 
people generally, ranked higher than superiority in mental 
attainments ? We hope not — we believe not — but then, are 
we not tacitly at least encouraging such a conclusion in the 
minds of the young men who fill our colleges? 

There can be no gainsaying the fact that a certain amount 
of physical culture is a necessary concomitant to good 
health. A well balanced and healthy brain is rarely found 
in a weak and decrepit body. Mens Sana in corpora sano is a 
wretchedly trite proverb, but none the less true; and cer- 
tainly there is no class to whom its precept is more impor- 
tant than to those who in youth undertake a four years' 
course of study. But physical culture carried to excess is as 
bad as no culture at all, or even worse, since it may leave be- 
hind it, after severe exertion, injuries which are ineradica- 
ble : or Nature, strained beyond endurance may give way in 
the hour of trial, and, as in the case of Renforth the oarsman, 
death may triumph in the midst of the contest. Every 
account of the recent regatta and the subsequent foot races 
agrees in stating that, in very many cases, the marks of over 
training were apparent, facts abundantly proved by the 
fainting of some of the most muscular rowers, and by the 
pitiable condition in which, it is reported, several of appa- 
rently the strongest of the pedestrians concluded their efforts. 

While it cannot be expected that young men will fail to be 
carried away by their own and by the intense popular enthu- 
siam manifested in these competitions, and thus rush to 
extremes both in the matter of physical exercise and in neg- 
lect of other duties, it is not to be supposed that the older 
and wiser heads of college authorities and of parents will 
countenance proceedings fraught with bad results. To the 
former, especially, the public looks for a wise guidance of 
those under their charge ; and it is certainly as much their 
duty to impress upon their students the laws which govern 
health and correct living as those which underlie any 
department of knowledge. It certainly is their office to 
point out how far physical culture is beneficial as it is to 
show that its neglect is hurtful— to check it in one case as to 
encourage it in the other. 

We are very much disposed to question the expediency of 
such contests as those now ended, and from another and 
different standpoint from that above taken. Their only ad- 
vantages are an increase of esprit de corps among the students 
and the bringing of our educational institutions prominently 
to public notice. These, however, are more than compen- 
sated for by the highly demoralizing effect which they 
possess, in common with all races or chance occurrences 
upon which gambling can be based. It certainly is demor - 
alizing for any body of men to be reduced to the level of the 
race horse or the dice box ; and the fact that betting is not 
only indulged in freely by the students themselves,but freely 
countenanced by the alumni, is not at all calculated to im- 
prove the moral tone of the institutions in which young men 
are supposed to obtain the foundations for their subsequent 
careers. 



The New York Dock Department. 

George S. Greene, Jr., C. E., has recently been appointed 
Chief Engineer of the Dock Department of the city of New 
York, General Charles K. Graham having resigned. Mr. 
Greene, although comparatively young, is an indefatigable 
worker, a thoroughly practical, experienced engineer, and a 
man of spotless character. The appointment reflects credit 
upon the Commissioners by whom the selection was made 
The administration of the Dock Department devolves upon a 
board of three Commissioners, namely, Salem H. Wales, form- 
erly of the Scientific American, President, Jacob A. Wester- 
velt, and Henry F. Dimock, all of whom are leading and in 
fluential citizens 
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IMPBOVED AIB BESEBVOIB. 

M. A. Galibert, of Paris, France, has recently patented in 
this country respiratory apparatus, consisting of an air re- 
servoir made of a skin, india rubber, or any other airtight 
material, in which pipes are suitably arranged for inspiring 
and expiring the air from and into said rtservoir. 

The apparatus is intended for furnishing pure air for breath- 
ing in localities where vitiated air. smoke, etc., render the 
atmosphere unfit to sustain life. The engraving represents 
the airtight bag. Two rubber or other flexible pipes pene- 
trate to the inside of the air big — one fastened near the 
top and the other dropping to a point near the bottom. These 
pipes, after passing to the outside a certain distance, are 
fastened to the mouthpiece, which is so shaped as to fit in- 
side of the mouth, to be held by the help of the teeth and 
lips. Two straps are fastened to the air bag, and by them 
it is carried by the bearer. 




In use the air bag is inflated with bellows. When full, 
the tubes are stopped by a pressure with the fingers, or by 
twisting them so as to arrest the escape of air from the bag. 
The bag is now strapped to the back, the nose stopped with 
spring pinchers or otherwise, the mouthpiece is inserted be- 
tween the lips, the pipes relieved from pressure, and the ap- 
paratus is now ready for use. 

- — — ^ i>» » 

DEVICE FOB PROTECTING H0B8ES. 

Mr. R. P. Lawton, of Oramel, N. Y., has recently paten- 
ed, through the Scientific American Patent Agency, a horse 
protector, the object of which is to allow the head piece of 




the same to be used in place of the check rein, and be thrown 
out of the way on detaching it, while the body of the pro- 
ttctor is so applied to the thills that the horse may be readi- 
ly uuhitched without being hindered thereby. The reins are 
guided and supported in such a manner that no entangling of 
the tail with the same is possible. 

In the engraving, A represents the main part or body of the 
horse protector, whictt is constructed in the usual manner of 
lateral bent wires, a, applied to longitudinal supporting 
wires, b. The net, blanket, or other article used for protect- 
ing the horse against flies, storms, sun, etc., is placed over 
the main frame, A, and supported by the same and suitable 
stiffening wires, which are stretched to connect diagonally 
over the bent pieces, a. The longitudinal supporting pieces, 
b, are bent at their rear ends into coiled springs, d, and firm- 
ly attached by means of socket slots and clamp screws, e, to 
the thills. The front ends of the side pieces, b, are bent un- 
der right angles toward the thills, and applied by end hooks, 
/, to loops or staples, f, of the thill. The action of the spi- 
ral springs, d, carries instantly the main part, A, in upward 
direction, as soon as the front ends of the supporting pieces 



are detached from the thills, so that the horse can be un- 
hitched without being interfered with by the supporting 
frame. The head piece, B, is attached to the upper part of 
the front wires, a, in some suitable manner, the connecting 
wire piece, g, being provided with a spiral spring, g', which 
has the tendency to throw the head piece back on the body, 
A, unless connected to the bridle. Light wire rods, h, con- 
nect the front part of the head piece, B, with the bridle, and 
take thereby the place of the check rein for holding up the 
head of the horse The spring connection of head piece and 
body gives sufficient freedom to the head of the horse, that 
this check arrangement is not onerous to the same. The reins 
are supported, for the purpose of not getting entangled with 
the protector or tail, on a separate wire frame, C, which is 
also in yielding manner applied either to clamps of the har- 
ness or attached to the main part, A. The reins first pass 
along a lateral V-shaped wire, I, of frame, C, placed lateral- 
ly across and resting on the back of the horse, then over rear 
guide hooks, m, of the same, and finally over hooks or eyes, 
n, of the bent rear wire, a, of the main frame, A, to the dri- 
ver, who is thereby enabled to retain full control of the horse. 
The protector may be constructed of steel wire of sufficient 
lightness to form a neat and practical attachment to the 
thills. In using the protector with a double team, in which 
case the thills are not available, it is necessary to support 
the same on a standard attached to the hip and back straps, 
the front ends being fastened into a slot or socket of the 
hames. The head piece is applied in the same manner in 
both cases. 




NEW CLINICAL THEBM08C0PE. 

Dr. E. Seguin,of 17 East 21st street.New York city,has re- 
cently invented a clinical instrument for the detection of 
anomalies in the condition as to heat of the human body. 
It is a very simple device of merely nominal cost, and is the 
most sensitive indicator of changes in temperature which we 
have ever seen. The inventor calls it the clinical thermo- 
scope ; and it consists of a glass tube, of a quarter of a line 
bore, seven inches long, closed at one end by a 
bulb nine lines in diameter, and flared at the 
other end. To make it ready for use, the bulb 
is heated over a lamp or fire, or more readily in 
a bowl of hot water; and when the air contained 
in the bu b is heated to a few degrees above the 
atmospheric temperature, the open end is 
quickly plunged an inch deep into, and quickly 
■* withdrawn from, a bowl of cold water. The 
drop or two which will have then entered the 
mouth is seen to run up the tube. If it stops 
near the bulb, it will be the index of the ther- 
moscope. If it stops sooner, say two or three 
, inches from the mouth, or if it runs into the 
| bulb, the latter was too cold or too hot, and we 
• have to jerk away that drop of water and re- 
commence; three or four trials, to obtain a 
good water index, take hardly a minute. 

In this condition, the air contained behind 
the water index makes itself isothermal to the 
ordinary temperature, and the thermoscope is 
ready. 

It is applied to any spot where an anomaly of 
caloricity is known or suspected. Its place by 
preference is in the closed hand. In five to ten 
seconds the index has attained the maximum 
hight or fall; and to read it, we note the dis- 
tance the index drop of water travels, and the 
time in seconds it takes to reach it. To take 
more exact observations, a movable scale is at- 
tached to the stem, so as to put its lowest figure on a level 
with the head of the water index; so that the thermoscope 
is always correct — " which," says Dr. Seguin, " is more than 
can be said of most of our clinical thermometers." 

But with or without a scale, it gives indications of the 
thermal condition at the start (a), and of the volume of heat 
escaping by radiation (6); while by gently blowing on the bulb, 
it shows the degree of combustion which takes place in the 
lungs ; and other phenomena of heat may be diagnosed by its 
use. 

Without using a scale.an attendant can tell, by application 
to the affected part of a patient's body, at what hour the in- 
dex rose quicker and higher, or quicker only, and not so 
high, etc. Without a scale, too.a physician who well knows 
his case, and is short of time, can, in less than ten seconds, 
decide upon the dynamic conditions of the next twelve or 
twenty four hours, dependent on the waste of caloricity by 
radiation — that is to say, life itself in many cases — and pre- 
scribe accordingly. 

Dr. Seguin recently communicated to the New York State 
Medical Society the following interesting case, in which the 
value of his instrument was made apparent : 

"Called to a man fallen from a three story hatchway, I found 
a compound fracture of one leg and a fracture of the skull ; and 
the patient, rather insensible to pain, had full consciousness, 
with jactitation, with a speck of erotism ; his pulse was con 
fused, temperature 98'5° Fah., in other terms,at the point of 
perfect health. Was it delusion ? No, it was a compound 
temperature whose component elements escaped the fever 
thermometer. 

" I tried the thermoscope. Put in the hand, it rose, in 
the axilla it rose more, below the sternum it rose less, in 
theinnerangle of the eye it fell rapidly. The thermoscope 
had discovered the point where extravased blood was coagu- 
lating, at the base of the brain. Thus it became compre- 
hensible that a temperature of 985° Fah., the thermal point 
of perfect health, may in a dying man be a compound tem- 
perature, whose composition could be approximated by these 



figures: 100-3° Fah. of general pyrexia, balanced by 967° 
Fah. of hemorrhagic apyrexia, equals 98 - 5° Fah. This 
thermoscopic analysis saved the man further painful manipu- 
lations, and he died, as predicted, inside of three hours. 

" The thermoscope in contact with the living shows the 
activity of their caloricity; and in contact with the dead, it 
ceases to indicate heat only as organic combustion becomes 
progressively extinct. As thousands have been buried alive, 
the invention of a true necrometer excites a deep interest, in- 
creased, if possible, since cremation was mooted. For some 
have knocked at their coffins and re-entered the world ; but 
of what use would it be to knock for help inside the furnace ? 
The proof of death is wanted now more than ever, and, if I 
am not mistaken, the thermoscope gives it. 

"I give this simple and costless instrument to my confreres, 
begging them to try it in the spirit of candor which made Biot 
say : " We must not shun the humblest contrivances, when 
they can improve or supplement the medical senses." 



IMPBOVED TBEADLE SAWING MACHINE. 

We illustrate herewith a sawing machine operated by a 
treadle, in the engraving of which A represents a sawhorse 




of the common construction, with side standards and lateral 
cross pieces of suitable strength, for supporting the weight 
of the body and the additional parts attached thereto. A 
platform treadle, B, is pivoted by a cross rod, a, to suitable 
bearings, a', of the side standards above the lateral bottom 
piece of the same, and made of concavo-convex shape, for 
giving a firmer hold to the feet of the person operating the 
machine, and preventing, also, the contact of the under side 
with the ground. The treadle, B, is extended to one side to 
project beyond the horse standard, and provided with an in- 
clined lever arm, C, which is rigidly braced to the treadle, 
and conneoted by its curved extension, C, with the bifurca- 
ted end of the saw frame, D. The rear part of extension, 
C, is connected to a pivoted lever rod, o, with a crank wheel 
shaft, d', and balance wheel, e, at the opposite side of the 
saw horse, with shaft, d', turning in suitable bearings of the 
same. The balance wheel is weighted at one side for the 
purpose of carrying the crank wheel into position to be readi- 
ly moved by the treadle and arm, avoiding the position of the 
same on one of the dead points for starting. The forked end 
of said frame, D, is adjustably pivoted to the rear end of 
the extension, C, and reciprocating motion imparted to it by 
the arm and extension, C C. Said frame, D, is made in a 
curved shaped, in any approved manner, with a saw blade 
cutting in both directions, clamped adjustably and detacha- 
bly therein. A rear extending arm, E, is bolted to the up- 
per part of the sawhorse, A, serving for guiding the saw 
frame along the same, it being held in forward position for 
the sawing by a pin, /, of the same, and in rearward posi- 
tion, when thrown back for adjusting the log, by a spring 
hook, g, near the outermost end of the arm, E. A V-shaped 
piece, F, corresponds in shape with the upper legs of ihe 
sawhorse, A, and slides by a groove, h, on the main cross 
piece of the sawhorse, and by a sleeve-shaped perforation, 
h', in a lateral guide rod, h 1 , of the upper part of the saw 
horse. Crotch or piece, F, serves to support sticks or logs of 
lesser width than the sawhorse, by being carried between 
the side standards into the required position. 

The machine is operated by rocking the treadle platform 
with the feet, pressing with one hand the upper part of the 
saw frame, and feeding with the other hand the sticks to the 
saw. 

Mr. John M. Linnell, of Monticello, Iowa, is the inventor, 
and the invention was patented through the Scientific Amer- 
ican Patent Agency. 



Chemical Filter. — Place inside of the glass funnel used 
a small filter of parchment paper pierced at the bottom with 
a fine needle ; afterwards place the ordinary filter in the fun- 
nel, and filter as usual. Such cones of parchment paper can 
be used in any required size, are easily obtained, and may be 
applied to almost all purposes where the more expensive 
platinum cones have hither been used. 



Chloride of Barium, as a remedy for boiler incrusta 
tions, gives general dissatisfaction. 
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IMPROVED SLIDE VALVE CALCULATOR. 
There was privately circulated, at the last exhibition held 
by the Franklin Institute in Philadelphia, a copy and de- 
scription of a device by which all slide valve calculations are 
delineated on a diagram. The application of the graphic 
method to these intricate calculations is very ingenious, and 



the next vertical line on the calculator, toward F ; then, theo- 
retically, the valve has opened the steam port £ of an inch. 
When, still moving the template in the same direction, the 
mark on the template has got round to the line, B F, the 
steam port is fully open, and the crank pin has made one 
half of a stroke or one quarter of a revolution. The position 



2, and 3, of the stroke circle represents 1 inch of piston 
movement. 

Moving the template farther round, the mark returns ; and 
when the next vertical line is reached, the steam port is 
closed to the amount of £ of an inch, the port gradually clos- 
ing as the template is moved forward until, on the mark be- 




shows the usefulness of this mode of exemplification in a re- 
markable manner. The diagram, designed by Mr. John A. 
Caldwell, Pittsburgh, Pa., is termed the slide valve calcula- 
tor, and it shows the manner in which a given slide valve, of 
any dimensions and travel, will perform its functions, and it 
will also give the dimensions of a slide valve necessary to 
produce any required result. We publish the diagram here- 
with. 

The method of its application is as follows : Cut out a 
paper template, as shown in Fig. 2. The circle, A, represents 
the stroke of the engine, one eighth of the full size, and the 
circle, B, the travel of the valve, of the full size ; so that, for 
an engine having a piston stroke of 24 inches and a valve 
travel of 2 inches, the circle, A, would require to be 3 inches, 
and the circle, B, 2 inches in diameter. The quarter circle, 
C, represents one quarter of the crank pin. After placing 
the calculator before you in such a position that the letters 
B and F will read from left to right, pass a pin through the 
center of the template, shown in Fig. ?, and also through the 
center of the calculator. Their cent rs being thus coinci- 
dent, turn the template until the center of the crank pin 
stands toward B on the line B F. On the template, and coin- 
cident with the perpendicular thick line on the calculator, 
make the mark shown in Fig. 2 at the point, T, and turn the 
template in the direction of the arrow until the mark reaches 



CALDWELL'S SLIDE VALVE CALCULATOR. 

of the piston in the cylinder may be ascertained by counting 
the number of sections of the stroke circle contained in the 
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parallel lines, as shown in Fig. 3, and between the crank, pi a 
and the line, B_F, on either side. Each of the segments 1, 



coming coincident with the thick vertical line, the steam 
port is closed. 

It will have been perceived that, so far, the thick vertical 
line has represented the receiving edge of the steam port, 
and that the point, T, on the template has represented the 
receiving edge of the valve ; and as the valve had no lap, 
the crank pin is then to be considered en the dead center 
line, B F. 

We must now assume the thick line to represent the ex- 
haust or inside edge of the steam port, and the mark, T, to 
represent the exhausting or inside edge of the valve. Pro- 
ceeding to turn the template round again, when the first ver- 
tical line, on the B side of t be thick line, is reached, the ex- 
haust port is open \ of an inch (providing the valve has no 
inside lap, for, if it had \ or an inch of inside or exhaust lap, 
the mark, T, would have just reached the thick line or the 
edge of the port) ; and when the mark reaches the line, B F, 
the exhaust will be open as much as this amount of valve 
travel will allow. Turning the template again, the approach 
of the mark, T, toward the thick line represents the closing 
of the exhaust, until the two became coincident ; then the 
exhaust is closed and the engine has made one revolution, 
the crank pin being again on the dead center, and the mark, 
T, at the thick line, from which positions they respectively 
started. 
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A valve constructed thus would read : 

Travel of valve 2 inches 

Cut off *' 

Exhaust from end of stroke- " 

Expansion " 

Cushion " 

Lap " 

Steam port opens 1 " 

Exhaust port opens 1 " 

Lead " 

In other words, our example has been upon a valve without 
either excess of travel, steam lap, or exhaust lap or lead. 

We will now give an example of the use of the calculator 
for valves having lap: 

Diameter of cylinder is 12 inches, stroke 24 inches, ports 12 
x 1|, which is equal to one tenth of the piston area. Steam 
supply to the cylinder is to be cut off at | of the stroke, and 
the exhaust is to commence when the piston has traveled to 
within 8 inches of the end of the stroke. Travel of valve is 
2£ inches, the cushion being a result to be determined. Com- 
mencing, then, when the valve is on the dead center line, 
B F, and (as before) on the B end of it, the valve has to be 
moved ahead to allow for the lap and give steam when the 
crank pin is in that position. This is done by making the 
mark, T, on the template in advance, to the amount of the 
lap from the thick line toward the F end of the line, B F. 
If we had not known the requisite amount of lap required to 
cut off at f of the stroke, we would have to try, say, # of an 
inch, and alter it more or less as we found it to cut off too 
early or too late ; but in our experimental case, £ plus -fa of 
an inch is the requisite lap, and we accordingly make our 
mark on the template that much in advance toward the F 
end of the line, B F, of the thick line. If the template be 
now turned, it will be found that the steam port is opened 
fa of an inch ; ani when the mark has arrived at the identi 
cal spot it started from (but on the under side of the line, B 
F), it will be found that the crank pin stands at the $ line, 
and the piston has proceeded f of its stroke. The exact dis- 
tance in inches can be found by counting the curved lines, 
from F back to the crank pin, along the stroke circle, each 
space representing 1 inch. It will be found that there are 8 
of them, and 8 inches is the distance the piston is from the 
end of the stroke. 

The proper way to find the inside lap is to move the mark 
around i of an inch at a time, and at each movement stop 
and examine the position of the crank pin to see if it is near- 
ing the desired exhausting point. In this case, i of an inch 
would bring the mark to within fa of an inch of the fourth 
line from the thick one, and the crank pin is some distance 
yet from the third inch from the end of the stroke (the ex- 
hausting point). This shows that I of an inch inside lap is 
not sufficient. We then try the addition of another i of an 
inch inside lap, and find that the mark is within fa of an 
inch of the third line, and still the crank pin is not at the 
desired spot. We therefore try the addition of another i of 
an inch, and examine, and then another, in all 1 of an inch, 
and find that the crank pin wants a little yet ; but by moving 
the mark another fa of an inch, we find, by counting as before, 
that the crank pin has arrived at 3 inches from the end of 
the stroke. Now it is evident that further movement of the 
mark will result in opening the exhaust. When it has ar- 
rived at the line, B F, the exhaust will be fully open ; and 
when it arrives at the same line again (but on the upper side 
of the line, B F), the exhaust will be closed. We proceed to 
move it accordingly, but we may as well observe how much 
said port is open when the piston is at the end of the stroke. 
By proceeding as before, counting one i of an inch after an- 
other, we find 6 of them are passed before the piston is at 
the end of the stroke, showing that the exhaust is f of an 
inch open by the time the crank pin is on the dead center 
line. We may now see if the exhaust port is going to be 
fully opened or not. The mark was | of an inch from the 
thick line when the exhaust port began to open, and it will 
not be fully open until the mark has arrived at the line, B 
F. Now the space intervening measures 1£ inches, whereas 
the port is only 1J inches wide, consequently the valve trav- 
els not only over the port, leaving it fully open, but i of an 
inch beyond it, showing the exhaust to be sufficiently free. 
Now by moving the mark round to the line corresponding 
to the opening of the exhaust, namely, 4 of an inch from the 
thick line, we find that the crank pin stands at If inches 
from the end of the stroke, as the curved lines show If 
inches ; this, then, is the amount of the cushion. If more 
cushion is desired, we go over the same ground, after having 
added a little more inside lap ; but this amount, with slight 
lead, would run well at a piston speed of 300 or 400 feet per 
minute. Lead would have the effect of opening the exhaust 
sooner, and of reducing the amount of cushion ; but what 
was lost in this way would be compensated for, so far as the 
cushioning was concerned, by the admission of live steam, 
permitted by the lead before the piston had arrived at the 
end of the stroke, and when the crank pin was consequently 
on the dead center. The result given by our last experiment 
would read as follows : 

BACK AND FRONT. 

B F 

Travel of valve 2 1-4 inches 2 1-4 inches 

Steam lap 21-32" 2132" 

Cutoff 8 " 10 

Exhaust lap 17-32" 17-32" 

Exhausts at 3 " 4 " 

Expansion 5 •' 6 " 

Cushions 13-4 " 11-2 " 

Steam port opens 7-16 inch 7-16 inch 

Exhaust opened at end of stroke.. 3-4 " 3-4 " 

Exhaust port opens Full plus 1-8 " Full plus 1-8" 



The B column denotes the back end of the cylinder, and 
the F the front end ; the latter is found in the same way, only 
the calculator is turned so that the letters B and F will read 
upside down. 

If it is desired to ascertain what effect lead, obtained by 
moving the eccentric ahead, will have on the engine, we pro- 
ceed as before ; but when the mark, T, has moved forward to 
the amount of lead required, we move the template no fur- 
ther until we have made a new mark on the template coinci- 
dent with the line, B F, which new mark will represent the 
new relation of the crank pin to the old mark ; then through- 
out the operation we employ this new crank pin in place of 
the old one. By moving the template back to its old posi- 
tion, that is, till the old crank pin is on the line, B F, the 
new crank pin will denote just how far the piston is from 
the end of the stroke when the lead commences to act. 

By the aid of our illustrations and the given examples in 
the method of using it, the calculator cannot fail to be un- 
derstood and appreciated by those who may require to either 
ascertain what results are being given by the valve of an ex- 
isting engine, or the proper proportions of a valve for an 
engine about to be built. Joshua Rose. 
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A Charcoal Battery. 

To tlie Editor of the Scientific American : 

I enclose a sketch of a cheap and durable form of battery 
of considerable power ; and for many purposes of experiment 
this battery may be used to advantage. The current is steady, 
and there are no unpleasant fumes given off, as in many acid 
batteries. In Fig. 1, the containing vessel, T, is made of tin, 
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into which a rod of zinc, Z, wrapped in canvas, shown at B, 
is placed. The space between the tin and zinc is then tightly 
packed with small pieces of hardwood charcoal, C. These 
cells are charged with a strong solution of potash made in 
hot water. In making up this battery, the zinc of one cell 
is connected with the tin of the next. This battery should 
be placed on an insulating substance. 

Another form of this battery is shown in Fig. 2, and a sec 
tion of two cells in Fig. 3. The containing vessels are made 
of tin, T T, which are filled with charcoal, A A, to a depth 




of one or two inches. A piece of canvas, C C, is spread over 
the charcoal, and on this a plate of zinc, Z Z, is placed. The 
blocks of wood, B B, are placed on the zinc ; a strip of the 
latter is bent over the blocks so as to connect the zinc of one 
cell with the tin of the next. In charging these cells, shown 
in Figs. 2 and 3, the fluid of one cell must not come in con- 
tact with the tin of the next ; if it be so, the electromotive 
force would only be that of one cell. The fluid is kept con- 
centrated by placing on the zinc plate of each csll a quantity 
of potash. John J. Blair. 

Ardtrea, Ontario, C. W. 



Tbe Spider's Web. 

To the Editor of the Scientific American: 

In your issue of July 3, the question is asked : " How does 
a spider make its web, the lines of which, crossing at the 
center, are carried, some of them to the surrounding objects, 
while others are fastened to an outer circular line.made evi- 
dently before the outer circular lines of the woof are formed?" 
Also: " Where does the spider place itself when it ejects the 
lines which form the spokes of the wheel?" 

The extreme outer line surrounding the web, to which the 
spokes are fastened, is by no means always circular ■ this de- 



pends upon the position of the surrounding objects to which 
the web is fastened. The spider first extends lines from one 
point to another by the shortest route possible, inclosing a 
sufficient space to build its web ; then he extends a line across 
where he intends to have the center of his web. He next 
fixes the center by fastening a line thereto on the central 
line, and, carrying the line at right angles or nearly so to 
the first line, hitches it to the nearest object, whether that be 
the outer line of the web, or anything to which the web is 
fastened. It will be observed here that the spider ejects all 
the spokes of the wheel (except the first line across the cen- 
ter of the web) from the intended center, placing the first 
lines at right angles or nearly so, and dividing the distance 
each time a line is extended from the center until a sufficient 
number are put up, always stretching the lines alternately 
in opposite directions until the spokes of the wheel are com- 
plete. He then places his left forefoot on the center of the 
wheel, and hitches the first end of the circular line of the 
woof to one of the spokes of the wheel,and moves round the 
center, fastening his thread to every spoke as he goes along, 
measuring the distance from one line to the other by stretch- 
ing his right hind foot to secure the web to the spoke, 
with his left fore foot one line toward the center and 
moving spirally along from one spoke to the other, until he 
gets his web sufficiently large for his purpose. 
Batavia, 111. A. M. Spencer. 



Tbe Potato Disease. 

To tine Editor of the Scientific American : 

Having given the potato disease — blight or rot — considera- 
ble attention, and made microscopic examinations of the 
fungus known as the peronospora infestans (Berkeley called it 
botrytis infestans), I find that lime is the best cure and pre- 
ventive. My attention was arrested by the article on page 
277, volume XXXII., headed "A Remedy for Potato Blight," 
referring to the communication of Mr. Lyman Reed, and the 
process of the action of microscopic parasites attacking the 
tubers. 

It strikes me that Mr. Francis Gerry Fairfield has things a 
little mixed up. He carefully cleaned the specimens pro- 
cured by him, and subjected them to heat for 96 hours or 
more, before he examined them. He finds the ova of the 
it sects on the interior layer of the cuticle of the tubers, 
and says: " I have no doubt that they commence that histo- 
lytic process that ends in the destruction of the tuber ; but I 
doubt whether there is any genetic connection between the 
fungi developed on the stalks in the course of the degenera- 
tion, and the larvas in which the degeneration primarily 
starts." The truth of the matter is that these microscopic 
animalcules are a secondary product arising in the diseased 
matter of the tuber. Certain fungi have a nitrogenous sub- 
stance analogous to diastase, which transforms the starch to 
dextrin, and finally into sugar, like a ferment, especially 
under moisture and an elevated temperament, inducing de- 
composition, forming a nidus for the animalcules. Had ho 
used his microscope to trace the parasitic fungus, he would 
have discovered the fine threads of the mycelium extending to 
the tubers, which induces a ferment or gangrenous putrid 
mass that, like any other animal and vegetable matter, will 
breed animalcules in less time than 96 hours. This is easily 
proved and well known to anyone who has given the subject 
attention. Consequently, his sage advice " to dip the potato, 
just before planting, in the solution" (carbolic acid), is, to 
my mind, all nonsense. When the animalcules or fungi in- 
fest the tuber, it is neither fit for use or planting. However, 
I may err, and it might be well to see the " copious notes," 
and "always give Mr. Reed the full honor of the first 
discovery." J. Stauffer. 

Lancaster, Pa. 

« m » 
Utilizing the Grasshoppers. 

To the Editor of the Scientific American : 

The grasshoppers, desiccated and ground, would of course 
be useful as a fertilizer ; but when in this prepared condition, 
they would form an excellent food for all insect-feeding 
birds. There is no better food for all young domestic fowls. 
Containing silicic acid in a soluble state, they seem specially 
adapted for young birds, promoting the growth of feathers. 
The young prairie chicken flies when only eight days old. 
The sharp-tailed grouse and the cock of the plains subsist 
entirely on grasshoppers up to their maturity; and after 
that, they prefer grasshoppers to other food. I have found 
in the depth of winter, at the foot of the Rocky Mountains, 
the gizzard and stomach of the sharp-tailed grouse filled 
with grasshoppers, when they had to find the dead bodies of 
them under six inches of snow. 

There exists, in fact, no beast or bird of prey on the west- 
ern plains which would not partake freely of them, when- 
ever they are to be procured. I found, in the season when 
grasshoppers were plentiful, the stomach of the prairie 
wolf, the stomach of the little kit fox (canis cinereo-argen 
teus), and the gizzards of all falconidce and owls filled with 
grasshoppers. Even by man they have been and are used as 
food. The inhabitants of the interior of Africa use them 
extensively, and the Pau-Eutaws or Digger Indians of oui 
own country find them very palatable. I do not, however, 
suggest them for the latter purpose. E. Wernjgk 



A Theory of Dissolution. 

To the Editor of the Scientific American: 

The reason given that a solid will be dissolved by a liquid is 
that the adhesion between the atoms of the solid and liquid 
is greater than the cohesion of the atoms of the solid. 

The reason the adhesion is greater than the cohesion is 
that the weight or specific gravity of the atom of the solid 
is less than the specific gravity of the atom of the liquid : and 
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when the specific gravity of the atom of the solid is greater 
than the specific gravity of the atom of the liquid, the solid 
will not dissolve ; and when the specific gravity of the atom 
of the solid is but a little greater than that of the liquid, it 
will require continual shaking to make it dissolve, or, when 
dissolved, to keep it from settling to the bottom. The rea- 
son that the solid sinks when placed in the liquid is that 
there are as many more atoms in a given space of the solid 
than in the same space of the liquid as the weight of an 
atom of the solid is less than the weight of an atom of the 
liquid. 

It will be noticed that the bulk of the solid that will be 
dissolved is much less than the bulk of the liquid ; which 
proves that there are a greater number of atoms in a given 
«pace of the solid than in the same space of the liquid ; for 
each atom of the solid must come in contact with each atom 
of the liquid, to make a saturated solution. 

Wh. L. Dudley. 

m ■»■ m 



A Frlctlonless Joint. 

To the Editor of the Scientific American: 

Is not the following application of an old principle new, as 
presenting a minimum of friction ? 

A, Fig. 1, is a horseshoe magnet, having a brass crossbar, 
B, between the poles, with a short extension, C, in the end 
of which is fixed an ordinary watch jewel. F is a pendulum, 
with crossbar, E B, for an armature, terminating in a needle 
point, D, resting up against the jewel, C. The weight of the 
pendulum must be just within the power of the magnet; and 
as gravity is barely overcome, the needle point only touches 
the jewel, and the friction is infinitesimal. 



This gave about 1,600 yards. At 4°, the elevation of the 
base of the cloud before me, the sine of the angle of eleva- 
tion, gave about 40,000 feet for the distance of the center of 
the thunder cloud ; and 60° elevation to its summit gave 
about 70,000 feet, or 13i miles. Subtracting the elevation of 
the base, 3,000 feet, we find some 67,000 feet, or nearly 13 
miles, for the cloud hight. Subsequent information proved 
the storm to have been terrific. Its width was but a m\le or 
two in starting, but it spread as it advanced, and did much 
damage by floods and wind, and many trees were struck by 
lightning. 

If observers will keep a sextant and thermometer at hand, 
they will find frequent opportunity during summer of testing 
the hight of isolated clouds, which pierce and pass far above 
the cirrous clouds, whose elevation is at the base of the per- 
manent south west upper current — the reciprocal of the trade 
winds. The development of the thunder clouds lies along 
that region, and their heads are always borne off to the north- 
east by its drift. Hence all tornados, hailstorms, and thun- 
der clouds of considerable magnitude travel towards the north- 
east in these latitudes, 29° to 33° N. C. Q. Forshey. 

New Orleans, La. 





However, as pendulums left free to vibrate make a revolu- 
tion in direction in twenty-four hours, it is possible that, 
when vibrating from side to side, the magnet would hold the 
crossbar, etc. This would be obviated in part by making the 
armature, E E, of a circular plate, and would be entirely so 
by using the following arrangement : 

A, Fig. 2, is the magnet, B B jewels in each pole, C C 
are the needle points, and D the pendulum. The whole is 
to be placed under a receiver, and in both cases to vibrate to 
and from the observer, not from side to side. 

Waterloo, 111. Henry Talbott, Jr. 



Artificial grapes are blown from melted resin and after- 
wards lusted with a colored powder. 

The best homemade fireproof safe is a hole in the ground, 
well lined with brick and cement. 

To restore the color of a marble mantlepiece which has 
become stained, mix up a quantity of the strongest soap 
lees with quicklime to the consistence of milk, and lay it on 
the stone for twenty-four hours. Clean afterwards with 
soap and water. 

Plaster of Paris mixed with a saturated solution of alum, 
baked in an oven, pulverized, and lastly mixed with water, 
is an excellent cement for marble. 

Slaked lime, placed loosely on a board inside a furnace 
during the summer, will take up the moisture and prevent 
rusting. 



Altitude of Thunder Clouds. 
To the Editor of the Scientific American: 

In your issue of June 30,Mr. David Brooks of Philadelphia 
has given an interesting little essay on thunder clouds and 
lightning. Without assenting to his theory of the manner 
in which the latent electricity is evolved and discharged, as 
being at all complete or satisfactory, I am indebted to the 
writer for recalling to my mind some measurements made by 
me in 1840-43, by way of attempting to determine the hight 
of thunder clouds. Mv results were so great as to keep me 
in doubt as to the reliability of my mathod. I repeatedly 
measured clouds of 6 and 8 miles in altitude, and more than 
once got 10 miles as my result ; and in a single instance I 
measured the altitude of what turned out to be a terrific 
thunder and hail storm of 13 4- miles in hight. I published an 
account of this one in the Concordia Intelligencer, printed at 
Vidalia, La. Its limited circulation protected me, as I after- 
wards congratulated myself, from severe scientific criticism. 
I now believe it was a reliable result, and the method legiti- 
mate. Let me state it that others may test the method, 
which I do not believe is generally, if ever, used by any 
other observer. 

As the cloud developed eastward of my position, and I had 
a clear horizon, its great altitude began to be remarkable be 
fore its com panions (usually found touching at the base and 
ultimately confluent) had fairly established themselves. The 
rain was visibly discharging at the center of the base when 
the thunder began. Both head and base were well defined ; 
and I applied my sextant, when above 45° hight were read, 
The cloud continued to rise and the electricity to be dis 
charged with rapidity ; and the rain descended from both- 
sides when nearly 60° were reached. The defined bases 
merged into the horizon, and I could no longer depend upon 
my results. The storm, of course, moved from me, as all 
clouds of great altitude move eastward in this latitude. I 
took the dew point, and ascertained the altitude of the base 
of all the cloudb (approximately) by imputing 100 yards for 
every degree Fahrenheit of difference between the air tem- 
perature and the point of condensation, by the wet bulb, 



Useful Recipes for the Shop, the Household, 
and the Farm, 
To test the soundness of a piece of timber, apply the ear 
to the middle of one of the ends, while another person strikes 
upon the opposite extremity. If the wood is sound and of 
good quality, the blow is very distinctly heard, however long 
the beam may be. If the wood is disaggregated by decay or 
otherwise, the sound will be for the most part destroyed. 

Paper prepared after the following recipe is said to render 
the use of the razor strop unnecessary. By merely wiping 
the razor on the paper to remove the lather after sharing, a 
keen edge is maintained without further trouble. The razor 
must be well sharpened at the outset. First, procure oxide 
of iron (by the addition of carbonate of soda to a solution of 
persulphate of iron), well wash the precipitate, and finally 
leave it of the consistence of cream. Spread this over soft 
paper very thinly with a soft brush. Cut the paper in pieces 
two inches square, dry, and it is ready for use. 

Photographers will find the following a useful glass-clean- 
ing preparation : Water 1 pint, sulphuric acid } oz., b-chro- 
mate of potash | oz. The glass plates, varnished or other- 
wise, are left for 10 or 12 hours, or as much longer as desired, 
in this solution, then rinsed in clean water and wiped dry 
with soft white paper. The liquid quickly removes silver 
stains from the skin without any of the attendant dangers of 
cyanide of potassium. 

Adhesive fly paper is made by boiling linseed oil to which 
a little rosin has been added, until a viscid mass is formed. 
The latter is then spread evenly upon the paper. 

A good red or blue ink, suitable for use with stamps, can 
be made by rubbing Prussian blue or drop lake with fine clay 
into a thick paste with water. 

A tablespoonful of black pepper put in the first water in 
which gray and buff linens are washed will keep them from 
spotting. It will also generally keep the colors of black or 
colored cambrics or muslins from running, and does not hard- 
en the water. 

Lime slaked just before application aud sown by hand is 
said to be an infallible protection against fly in turnips. 

A whitewash made of quicklime and wood ashes will de- 
stroy moss on trees. 

A mixture of tallow 3 parts, tar 1 part, applied to the 
bark while hot, will protec' fruit trees against mice. 

A cubic yard of sand or earth weighs about 30 cwt ; mud 
25 cwt; marl 26 cwt; clay 31 cwt; chalk 36 cwt; sandstone 
39 cwt ; shale 40 cwt ; quartz 41 cwt : granite 42 cwt ; trap 
42 cwt ; slate 43 cwt. 

In small blasts, 1 pound of powder will loosen about 4+ 
tuns of rock. In large blasts, 1 pound of powder will loosen 
2i tuns. Fifty or sixty pounds of powder enclosed in a 
bag and hung against a barrier will demolish any ordinary 
structure. One man can bore with a bit 1 inch in diameter 
from 50 to 60 inches per day of 10 hours in granite, or 300 
to 400 inches per day in limestone. Two strikers and a hold- 
er can bore with a bit 2 inches in diameter 10 feet per day in 
rock of medium hardness. 

A 4 horse team will haul from 25 to 36 cubic feet of lime- 
stone at each load. 

About 270 cubic feet of new meadow hay, or from 216 to 243 
cubic feet of hay from old stacks, or from 297 to 324 cubic 
feet of dry clover, weigh one tun. 

To compute the number of tuns an ice house will contain, 
calculate the number of cubic feet in the house and divide 
by 35 ; this gives the number of tuns if closely packed. 

To determine the weight of live cattle, measure in inches 
the girth around the breast just behind the shoulder blade, 
and the length of the back from the tail to the fore part of 
tap shoulder blade. Multiply the girth by the length and 
divide by 144. If the girth is less than 3 feet, multiply the 
quotient by 11. If between 3 and 5 feet, multiply by 16; if 
between 5 and 7 feet, by 23 , or if between 7 and 9 feet, by 
31. If the animal is lean, deduct ^ s of the result and the 
answer is the weight in pounds : this multiplied by 0'605 gives 
the net weight. 

To make a glue which will resist fire, mix a handful of 
quicklime in 4 ounces of linseed oil and boil to a good thick- 
ness ; then spread on tin plates in the phade. It will become 
exceedingly hard, but may be easily dissolved over the fire 
and used as ordinary glue. 

The following are good non-poisonous glazes for common 
earthenware (1) Silicate of soda at 50° B. 100 parts; pow- 
dered quartz 15 parts ; chalk 15 parts. (£) The same 
the addition of 10 parts borax, 



Iron In Railway Bridges. 

Mr. W. Kent, of the Stevens Institute of Technology, has 
made some analyses of the rapid corrosion of iron in railway 
bridges. It has frequently been noticed that iron, exposed to 
the smoke, steam, and heated gases escaping from passing 
locomotives, shows a greater tendency to corrode than iron 
in situations not so exposed. A qualitative chemical analy- 
sis of iron rust that was taken from a bridge on the Pennsyl- 
vania Railroad showed the presence (in a water solution of 
the rust) of iron, ammonia, sulphuric acid, and traces of 
sulphurous acid and chlorine. A separate portion of the 
rust was tested for carbonic acid, which was found in con- 
siderable quantities. The escaping gases from the locomo- 
tive contain carbonic acid, carbonic oxide, moisture, and, if 
there is sulphur in the coal, sulphurous and sulphuric acid. 
The presence of these acids, no matter in how small quan 
tity, is sufficient to promote rapid corrosion. 



Now Phenomena of Solar Radiation. 

M. Desains has recently examined the variations which the 
calorific solar rays undergo at the same time in point of in- 
tensity and with reference to their transmissibility through 
water. He expresses the results reached in tables which show 
the quantity of heat arising at noon during one minute, and 
at different periods of the year, on an area of 16 square 
inches. The numbers vary very slightly, ranging from 1 to 
13. The minimum was observed in January, 1875, and 
the maximum in June, 1874. Another table shows how the 
quantity of solar heat varies in traversing 032 inch of 
water in a minute, at noon. On April 25th last, the sky be- 
ing clear, sixty-three per cent of the radiation was transmit- 
ted. In June and July, 1874, the proportion reached seventy- 
two per cent. M. Desain deduces from his results the curi- 
ous fact that an increased transmissibility of the radiations is 
related to the presence of greater or smaller quantities of 
watery vapor in the high atmospheric regions. Facile trans- 
missibility indicates cloudy weather on the following day ; 
and on the other hand, when the reverse is the case, perma- 
nently fair weather may be expected. 

m ■ #» m 

Aniline Black marking Ink. 

To prepare this ink the following solutions are required: 
(1) Dissolve in 60 grammes of water 8 '25 grammes crystaline 
chloride of copper, 1065 grammes chlorate of soda, and 
5 '35 gramrnes chloride of ammonium. (2) Dissolve 20 
grammes hydrochlorate of aniline in 30 grammes of distilled 
water, and add 20 grammes solution of gum arabic (1 part of 
gum to 2 of water), and 10 grammes glycerin. If 4 parts of 
the aniline liquid are mixed in the cold with 1 part of the 
copper solution, we obtain a greenish liquid, which may be 
used at once for marking linen ; but as it decomposes in a 
few davs.it is better to preserve the two solutions separately. 
The writing is at first greenish, but is blackened by exposure 
to steam (for example, by being held over the spout of a boil- 
ing kettle). A dry heat renders the tissue brittle. — Dr. 
Jacobsen. 



A Preventive for Shafting Accidents. 

There are no accidents more common in large manufacto- 
ries, and few more fatal, than those caused by the engagement 
of some portion of a workman's garments with a swiftly ro- 
tating shaft. The loose dresses of female operatives are es- 
pecially liable to become entangled in countershafts placed 
near the floor, or in the revolving shafting of the machines 
which they may be attending. There is a very simple way 
of rendering these casualties impossible, and this without ne- 
cessitating the usual plan of constructing a railing or fender 
about the moving piece. It is simply to cover the shaft 
with a loose sleeve along its whole length. The sleeve may 
be of tin or zinc and made so as to be removable if desired. 
The friction between it and the shaft would be sufficient to 
cause its rotation with the latter, but of course, in event of a 
fabric becoming wrapped around it. it would quickly stop.and 
allow of the easy extrication of the same. The sleeve should 
be lined with leather both within and at the ends in order to 
prevent noise. 

The same idea in the shape of loose covers might readily 
be applied to cog wheels or pulleys,and thus prove a valuable 
safeguard against loss of life or limb. 



In describing the fireproof houses now in process of con- 
struction in Chicago, 111. (see Scientific American of June 
19), we noted especially the improved method of plastering 
which has been adopted — the system involving the use of 
concrete and other materials, supported by galvanized iron 
wire. Mr. James John, of La Salle, 111., we should have 
stated, is the inventor of the system, which has been paten- 
with Ited. Mr. John is therefore entitled to the credit of the in 
' yention, which appears to be one of considerable value. 
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STELLEB'S BLIND SLAT HOLDEB. 
We illustrate herewith a novel and simple device designed 
to hold the slats of a blind in any desired position. Owing 
to the shrinkage of the wood, and wear, slats as a rule be- 
come loose, so tbat it is impossible to place them so that a 
gust of wind will not alter their position. In summer it is 
always desirable to tilt the slats so as to shut out the sun, or 
to open them so as to admit currents of air ; while in winter, 
the slats, tightly closed, are an additional protection against 
the cold. 




Tbe invention, which is shown attached to the blinds in 
Fig. 1, and enlarged in Fiar. 2, consists of a plate of metal, 
A, fastened to tbe stile, and between tbe latter and the slats, 
by means of a single screw at its upper extremity. This 
screw holds it loosely so tbat it may easily be pushed out- 
word and jammed against the edges of tbe slats by the cam 
button, 8, after said slats are adjusted as desired. The slats 
are thus firmly held and cannot be moved or opened from the 
outside. 

There are no springs or other mechanism to get out of or- 
der. The device is subject to no hard wear, is ornamental, 
and is easily affixed to the blind frame. 

For further particulars in regard to agencies for selling 
the invention, address the patentee, Mr. C. E. S teller, 352 
East Water street, Milwaukee, Wis. 



SMITH'S IMPROVED AWL. 
We illustrate herewith a novel improvement in shoema- 
kers' awls, whereby the usual 
bristles on the waxed ends are 
rendered unnecessary. The in- 
strument is made with a notch, 

A, i nclined toward the point, and 
a notch. B, inclined in the oppo- 
site direction. The thread has 
one end inserted in the notch, A, 
and is pushed through tbe leath- 
er with the awl. Before with- 
drawing the latter, the other end 
of the thread is placed in notch, 

B, and the instrument is retrac- 
ted. The effect is to form a stitch 
precisely the same as that made 
with the waxedends and bristles, 
while the cost of the latter is 
saved. The sewing, we are also 
informed, is accomplished much 
more rapidly. The end of the 
tool is made flat, and the adja- 
cent edges ground sharp, so as to 
facilitate penetration. The in- 
ventor states that he has had this 
awl in practical use for some 
time, and that its operation is 
uniformly successful. 

Patented through the Scientific 
American Patent Agency, March 
30, 1875. For further particu- 
lars address the inventor, Mr. 
Sylvester A. Smith, Letts, Louisa 
county, Iowa. 



ize thin immense product of the earth. No estimate can be 
made of the quantity of this gas. which has for years been 
allowed to pass away into the air uselessly; but the yield of 
a few gas wells which have been tubed and their product 
utilized indicates that it is enormous. A gas well near Sar- 
versville, in the Butler oil region, flows with a pressure of 
300 lbs. to the square inch, and is roughly estimated to yield 
a million cubic feet of gas every 24 hours ; and this is only 
one of quite a number of large gas wells, and almost num- 
berless small ones, for it must be remembered that every 
well which produces oil also yields gas. A survey has just 
been completed for a line of pipe from Sarversville to 
Pittsburgh, a distance of about 17 miles. It is proposed to 
lay a six-inch pipe between the points named, and to supply 
the gas to manufacturing establishments as a substitute for 
coal for fuel in Pittsburgh." 



ALLEY'S BEARING FEELEB. 
We subjoin an engraving of a very useful instrument de- 
signed and constructed by Mr. Stephen Alley, of Glasgow, 
Scotland, for giving a prompt indication of a hot bearing. 
The apparatus consists simply of a brass tube, J. which is 
placed in a hole bored in the cap of the bearing to reeeive it, 
the bottom of the tube touching the shaft. At one side, near 
the bottom, the tube, J, is partly cut away so as to admit of 
the ready insertion of a cylindrical plug, L, formed of a hard 
grease, or of a composition which will melt at the tempera- 
ture at which it is desired that the alarm should be given. 
To insert the plug, L, the handle, A, is pulled so as to draw 
up the spindle, B, and thus by compressing the spring, K, 
making room between the bottom of the spindle and the 
bottom of the tube for the plug to be inserted. If the bear- 
ing becomes heated, the plug, L, begins to melt, and escapes 



IMPBOVED MILKING TUBES. 

Mr. Sylvester A. Smith, of Letts, Louisa county, Iowa, hag 
patented (May 25, 1875) through the Scientific American Pa - 
tent Agency, a new mode of extracting milk from the ud- 
ders of a cow or other animal, which consists in inserting 
into each teat a tube, open at the upper but closed by a valve 
at the lower end. The annexed engraving shows the con- 
struction of the device, which is represented in position on 
the teat in Fig. 1. 

An aperture in the end allows of the entrance of the milk, 
which escapes beneath and runs into the pail when the sim- 
ple sliding valve, shown enlarged in Fig. 2, is opened. The 
tubes do not annoy the animal, which speedily becomes ac- 
customed to their insertion. They are claimed to save all 
the labor of milking, and to accomplish that operation with 
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Tbe Gas Wells of Pennsylvania. 

The National Oil Journal says: " There is little doubt 
that the gas escaping constantly from oil wells is of nearly 
or quite as much value as the oil itself ; and it is a matter of 
wonder that means have not long since been adopted to util- 



drop by drop through the hole, M. As this melting takes 
place, the spring, K, forces down the spindle, B, and in so 
doing gives motion by the rack, D, to the pinion, G, and 
thence by the ratchet, 0, to ihe striking wheel, F. This 
wheel, as it tevolves, operates upon the pallet, H, and alter- 
nately draws back and releases the hammer, C, which, when 
released, is made to strike the interior of the bell, N, by the 
action of the spring, F. 

The instrument, says Engineering, gives a number of clear 
and distinct signals as the composition melts, and can scarce- 
ly fail to call tbe attention of the engineer. It is, moreover, 
a very simple apparatus, and there is nothing about it likely 
to get out of order. 

m «#i a* 
The American Institute Fair. 

The usual announcement of the coming American Insti- 
tute Fair will be found in our advertising columns. The 
Institute's building on Third Avenue and 63d street will be 
open for the reception of machinery on August 15. Other 
goods will be received after August 29. The exhibition 
will be made public on September 9. 

We have come to regard the day .officially fixed, as that on 
which the Fair is supposed to be complete and ready for 
public inspection, as a mild species of fiction never by any 
chance realized. As for the show being then fit for exami- 
nation or anywise approaching such condition, we have never 
found it so.and therefore expect no departure from the usual 
practice this year. The managers lay the blame on the ex- 
hibitors, and vice versa. The public cares not a straw for 
the quarrel.but it certainly has a right to demand a respecta- 
ble exhibition in return for its money ; and it justly objects 
to being deluded into paying fifty cents admission fee, for 
the privilege of gazing on a muddle of packing boxes, amid 
the din of hammering and saws. 

We counsel intending exhibitors to apply for space at once ; 
and at the same time take this early opportunity to com- 
mend the foregoing hint to the Fair managers, assuring them 
that it would, on the other hand, afford us a lively satisfac- 
tion to be enabled to chronicle that the forty -fourth annual 
exhibition of the American Institute, unlike its predecessors, 
was submitted to the public on the appointed day, complete. 
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greater rapidity, since the usual squeezing process by the 
hands is done away with, and to extract every drop of milk 
which may be contained in the udder. The tubes are neatly 
made of German silver. 

For further particulars, the inventor may be addressed as 
above. 



Ingenuity ot'tne Esquimaux. 

The Esquimaux have been credited for having considera- 
ble inventive and constructive skill. Their boats are ingen- 
iously made, and their ice huts are arched on correct mathe- 
matical principles. A recent writer describes a cruel but 
novel method in use among them for killing bears. They 
sharpen the ends of a piece of whalebone a foot or more long, 
tben bend it double, and wrap it closely in fat meat, which 
is exposed to the air till it freezes. These treacherous pel- 
lets are thrown to the bear, who bolts them down. They 
thaw in his stomach ; the bent whalebone straightens, and 
the sharp points pierce his vitals, when he is readily cap- 
tured. 



CAVENDEB AND DALLAS' 0OBN HUSKING IMPLEMENT. 

Messrs. William T. Cavender and John T. Dallas, of Au- 
burn, Kansas, have recently invented a corn busker, which 
consists in an iron or steel rod, bent to adjust itself to the 
hand and wrist, and provided 
with a curved end, whereby 
the husks are stripped by 
thrusting the curved end 
through them. 

In the engraving, A is the 
husker proper, formed from 
a small rod of iron or steel, 
bent as shown, so that, when 
the husker is placed between 
the forefinger and thumb of 
the right hand, the end, a, of 
the husker will rest at the 
under side of the junction of 
the band with the wrist ; and 
thence it extends upward, 
parallel with the thumb, un- 
til the end is curved in a spi- 
ral form, terminating in a 
point, b. The husker has fit- 
ted to it a strap, B, one end of 
this strap being confinad to it 
in any desirable way, and the 
other end being provided with 
a metallic loop, c, which hooks 
into the hook, d, at the end, a, of the husker. The husker 
is operated by seizing the ear of corn in the left or right 
hand, the husker being attached to the other hand in the 
manner above mentioned ; the corn is thrust through the 
husks, stripping the husk from the ear in a rapid manner 

and without injury. 

■ H i m 
Accobdino to Professor Le Conte, the rate of growth of 
corals in the Gulf of Mexico is from Si to 4 inches per an- 
num. 
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TEE CYCABS. 

The macrotamia plumosa is certainly one of the mast grace- 
ful of all cycadaceous plants for general decorative purposes, 
its green feathery leafage possessing all the freshness and 
beauty that belong to the most elegant of ferns, combined 
with the permanence and stately aspect of some of the palms. 
This fine cycad grows well in a moderately warm greenhouse 
or conservatory, where, intermixed with other plants, it will 
prove to be of the utmost service. It has been recently im- 
ported from Queensland into England by Mr. 
William Bull. From a small ovate stem, the 
scales of which are woolly, rise the erect spiral- 
ly twisted leaves, which are from % to 2J feet 
long, and have a flattened petiole. These leaves 
are furnished nearly to the base with narrow 
linear leaflets, which are set at intervals of about 
a quarter of an inch, and are from 6 to 8 inches 
long. The plant is remarkable for its distinct 
and elegant character, and will be admired by all 
our readers. 



seem mythical. And the competition we experience is not 
restricted to other countries. As in the minor industries, so 
likewise in the heavier trades, sharp rivalry is seen. Nota- 
bly, the steam and boiler tube makers are being hard pressed 
by those of Scotland." 



The Foreman. 

The duties of the foreman are (like the busy housewife's 
work) never done. If he is alive to the interests of his era- 



Improvement In Soldering. 

Dr. A. W. Hoffman thinks it possible that oxy- 
gen blowpipes or apparatus might be invented, 
whereby the soldering of metals, without alloys, 
can be done. He says : " It would be useful to 
turn our attention to the autogenous soldering of 
metals with the aid of the oxyhydrogen flame, a 
principle which has achieved such signal 
triumphs in the treatment of two essentially dif- 
ferent metals. Should it not be possible, by the 
same means, to solder every metal and every 
alloy with itself, as tin with tin, copper with 
copper, brass with brass, silver with silver, gold 
with gold, and even iron with iron, just as we 
already solder lead with lead, and platinum with 
platinum? The probability is present, and the 
advantages of such a procedure are manifest. 
Let us try to conceive the neatness of a work- 
shop in which soldering is performed, not as 
heretofore, with the soldering iron or at the forge, 
but with a light, elegant gas burner. Imagine 
the artisan no longer annoyed by radiant heat 
and by the fumes of charcoal, and able to pro- 
duce in a moment any temperature required, even 
the very highest, and again to put an end to it by 
simply turning a cock. Conceive the solidity of 
the soldering which no longer depends on ce- 
menting two pieces of metal with a foreign mat- 
ter, but on an actual interfusion of two portions 
of one and the same metal, and which involves 
the utmost economy of materials and dispenses 
with all subsequent work, such as trimming the 
soldered place with a file. Such evident advan- 
tages must overcome every prejudice.and prompt 
us most urgActly to commence a thorough ex- 
perimental investigation of the question." 

^ i#i m — . — _ 

TEE FICABIA. 
The common ficaria of our woods, with its myriads of po- 
lished golden flowers in spring, is well worthy of garden cul- 
ture. Still finer, however, inasmuch as it is twice as large, 
is the as yet uncommon ficaria or caltha grandiflora. This 
fine species is a native of southern France, and was intro- 
duced some years ago by a gardener, who gave some plants 
to Mr. Parker, of the Exotic Nursery, Tooting, England, 
who has since increased it abundantly, and cultivated it with 
success as a border flower. It is 
quite hardy, and thrives to perfec- 
tion in ordinary open border soil. 
It is, according to a writer of the 
Revue BorHcole, as valuable a plant 
as the spring adonis (a. vernalit), 
Mr. Parker's plants were, during 
the past spring, 15 inches high, 
and densely covered with large 
showy polished golden flowers. 




cases, the success of the manufacturing portion of the business 
devolves wholly upon the foreman. Not only is he held 
strictly accountable for the superiority of the work, but he 
must ever tire his never resting brain in producing fresh no- 
velties : novelties which will bring the work to a greater 
state of perfection, and novelties which will cheapen the 
production, without lessening the wages of the operatives. 
If it becomes necessary to reduce force, to the foreman be- 
longs the unpleasant task of saying: " We will have to dis- 
pense with your services." If a reduction of 
wages be determined upon, the foreman becomes 
the agent for promulgating the same, and if he is 
not possessed of the necessary amount of tact and 
eloquence to present the same in such a phase as 
to prevent the immediate withdrawal of a part or 
the whole of the operatives employed, his fate is 
anathema. 

To become a thorough foreman does not neces- 
sarily imply that he should be a thoroughly practi- 
cal mechanic, or thoroughly skilled in that branch 
of handiwork over which he is to preside. That 
he must have a thorough theoretical knowledge of 
the same is absolutely necessary. He must be 
intelligent, affable, and favored with an even-tem- 
pered disposition. In fact, he must be so favored 
with all the features that make up the character of 
man, which will allow him at once to be the engi 
neer, general preceptor, counsellor, judge, spiritual 
adviser, and friend. He must be above temptation 
of every kind. His disposition must be such as 
will allow him to chide a man gently for any 
fault unwittingly done. He must have firmness 
enough to demand that justice be done his emploj - 
ers, and courage enough to defend his subordinates 
against encroachments by his employers. He 
must be generous enough to advance others' claims 
or inventions, without coveting them or stealing 
them. He must be wise enough to know right 
from wrong, and impartial enough to deal justly 
by friend or foe. He must be frank in all things, 
and liberal in all his expressions, and must be 
humble enough to be as courteous to his most 
humble subordinates as he is to his employer. 
Such are the duties and attributes which belong 
to a foreman. How many have them must be de- 
termined by others than ourselves. — Tlie Carriage 
Monthly. 



THE MACROZAMIA PLUMOSA. 

ployers, he is not the last man in the factory in the morning, 
neither is he the first one out at night. To him belongs the 
duty of knowing that every operative is at his work in the 
morning. To him belongs the duty of knowing that every 
operative renders unto his employer a just and equitable 
day's labor. To him belongs the duty of knowing that every 
operative performs his work to standard perfection. To him 
belongs the duty of arbitrating justly and fairly between em- 
ployer and employed, and not unf requently does it become 
incumbent upon him to settle various disputes between ope- 
ratives ; in fact, he is or must be, as nearly as possible, an 



Dull Times In Great Britain. 

The English manufacturers are 
greatly alarmed at the sluggish- 
ness of trade generally. The hard- 
ware trade, as well as the iron ma- 
nufacture, seems to be very slack 
throughout England, and some of 
the newspaper writers, in com- 
plaining of the lack of orders from 
the United States, warn their ma- 
nufacturers against expecting as 
many orders from this side of the 
water as formerly, and suggest 
that they find new markets for 

their products. One of our English cotemporaries mentions 
Japan as a good market for their hardware, remarking that 
the Germans and French now monopolize most of that trade. 
" In Staffordshire," says one of our exchanges, " the mar- 
ket possesses an element which militates against its general 
healthiness. In many branches makers are experiencing very 
keen competition from foreigners. The United States is a 
formidable business antagonist. By Pennsylvania, padlock 
and currycomb makers in particular are very hotly pressed, 
and transatlantic firms are underselling us in bright-headed 
bolts and nuts to the tune of 20 to 36 per cent. By Belgium 
we are being undersold in railway spikes to the enormous ex- 
tent of $35 to $10 : and Barcelona (Spain) makers are turn- 
ing out door locks and hinges at rates which, on this side, 




management of Pot Plant*. 

The best directions for potting plants we have 
ever seen published are found in the Western 
Rural: 

Amateurs are apt, in repotting plants, to make 
the soil too rich, under the impression that, be- 
cause the roots are confined within a small com. 
pass, necessarily the soil must be very fat. Such 
is not the fact. Flowering plants should not have the soil 
over rich. They do better in pure soil, free from an exces- 
sive quantity of manure. What is used should be the most 
thoroughly digested compost. The successful florist under- 
stands that the soil requires only to be in the normal state 
to insure perfect and continuous growth ; and therefore, in- 
stead of making the soil in the pots over rich, he depends up- 
on stimulating, when wanted, by means of liquid manure. 

A mistake generally made in shifting from one pot to an- 
other is the use of too large pots as the plants increase in 
size. In changing, use pots only one size larger than the 
plant was in before. To do this in 
the best manner, put some drainage 
in the bottom of the pots, say half 
an inch of broken flower pots for 
four inch size, being careful to 
close the hole in the bottom by 
laying a piece thereon; on this 
place a little rich compost mixed 
with one half its bulk of sharp 
sand. Then place a pot one size 
less than the one containing the 
plant to be moved. Fill in around 
this with the same material pretty 
finely packed. Lift out the pot 
and fill with soil, just so that the 
ball of earth in which the plant is 
contained will reach to about half 
an inci of the rim of the new pot. 
Now set the plant in and cave lie 
earth about it from the sides, and 
fill up level with more soil. 



FICABIA GBANDIFLORA. 

omnipresent factotum. He knows of all the little domestic 
troubles of his subordinates, and has to advise and suggest 
means of bringing about (amicably) the marital relations of 
more than one of those under his control; not sufficiently 
burdened with his own troubles, he carries the troubles and 
secrets of subordinates securely locked within his own breast. 
If any of the operatives in his department meet with re- 
verses, he is the first one appealed to; he is the first to add 
his name to the subscription list for a certain amount ; no 
matter whether he is prepared or not, he must, to prevent 
calumny, subscribe. Thus we might speak of him on this 
subject for years, and fill volumes without end, and then not 
finish this portion of our story. 
All employers or factors are not practical men. In such 



Cbloral Hydrate In Neuralgia. 

The intimate mixture of equal 
parts of chloral hydrate and cam- 
phor will, it is said, produce a clear fluid which is of the 
greatest value as a local application in neuralgia. Dr. Lenox 
Browne states, in one of the English medical journals.that he 
has employed it in his practice, and induced others to do so, 
and that in every case it has afforded great and in some in- 
stances instantaneous relief. Its success, he says, does not 
appear to be at all dependent on the nerve aflected.it being 
efficacious in neuralgia of the sciatica as of the trigeminus ; it 
is of the greatest service in neuralgia of the larynx, and in 
relieving spasmodic cough of a nervous or hysterical charac- 
ter. It is only necessary to paint the mixture lightly over the 
painful part,and allow it to dry. It never blisters, though it 
may occasion a tingling sensation of the skin. For headache 
it is also found an excellent application. 
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SCIENTIFIC AND PRACTICA L INFORMATION. 
CONCRETE TO EXCLUDE RATS. 

A correspondent of theSuildiig News says : "Nothing can 
be better to exclude rats than to concrete the surface of the 
ground beneath wood floors ; not only for this, but also to 
prevent the growth of vegetable matter, and to prevent, as 
well, damp rising. All ground floors, whether wood, paved, 
or tiled, should have a layer of concrete, 3 inches to 4 inches 
thick, between them and the soil. I have been in the habit 
of doing this for years, and all such houses have dry floors, 
and are vermin-proof, as far as the latter are concerned, as 
rats cannot disturb well made concrete. The concrete should 
be made of moderately fine gravel (broken flint or glass added 
to it is an improvement), mixed with Portland cement, in the 
proportion of 1 of cement to 7 of gravel. Not too much wa- 
ter should be used, but the cement must be thoroughly mixed 
with gravel, and, when deposited in place, well trodden or 
beaten with a grass beater. Three or four inches, at most, 
is sufficient in thickness." 

A RAT PLAGUE. 

Strange news comes from the Hill Districts of Burmah. 
The English authorities — commissioners and chaplains of 
Rangoon and others — have sent out a pitiful appeal for help. 
Ten thousand villagers are starving. It is not drought, as in 
Bengal, protracted cold and untimely rains, as in Asia Min- 
or, nor grasshoppers, as in Kansas, that has brought so many 
people to dire necessity. It is rats. An area of six thousand 
square miles has been overrun with these " British vermin," 
which have spared nothing in their widespread devastation. 
The appeal declares that the people are entirely destitute ; 
their accumulations have been exhausted, and they have 
no occupation but husbandry to depend on for daily food. 
With rats so numerous as to eat up everything, nothing 
short of aid from without can keep the people alive. As 
nothing is said about subsisting on the enemy, it is to be 
presumed that the up-country Burmese are, like the lately 
afflicted Bengali, confirmed vegetarians, and would sooner 
starve than eat flesh. 

THE JAPANESE GOLD FIELDS. 

We are indebted to Professor Henry S. Munroe of the Im- 
perial College, in Tokio, Japan, for a recent report prepared 
by him upon the gold fields of the Island of Jesso. The re- 
sults obtained give very little promise of the precious metal 
being mined to any great extent, since the highest average 
value, per cubic yard of the gravel examined in any one field, 
reaches but 3 - 77 cents. In the large majority of cases, this 
value is greatly lessened, being reduced to as low as some 
hundredths of a mill. The poorest gravel worked in Califor- 
nia by the hydraulic process yields from five to ten cents per 
cubic yard, while the average is said to be from twenty-five 
to thirty-five cents. These are thick gravel deposits, and 
thin places, like the Toshibetsu field, which gives the high 
average above mentioned, are usually much richer. The 
upper valley portion of this Toshibetsu field, Professor Mun- 
roe thinks, might be profitably worked, as it yields 5 '66 cents 
per cubic yard ; but this view is again rendered questionable 
by the enumeration of obstacles in the shape of the dense 
vegetable overgrowth, and the inefficiency of the laborers. 

NEW PLANETS. 

During the month of June last, three new planets were 

discovered, two by Professor C. H. Peters, Nos. 144 and 145, 

respectively of the 11th and 12th magnitude, and one by M. 

Borelly, at Marseilles, No. 146, 11th magnitude. 

• <»i m 

THE JAMIN MAGNET. 

There are no phenomena in physical science of which the 
cause is less understood than the phenomena of magnetism. 
That there are relations existing between the latter and the 
phenomena of electricity is well known ; the one produces 
the other, and reciprocally. But as to what takes place with- 
in a magnetized body — what changes occur in its interior 
constitution at the instant when the magnetization begins or 
ends no one has yet been able to adduce a certain and defi- 
nite explanation. To the very lack of this last may be 
ascribed the slow progress which has been made in improv- 
ing the construction of the magnets themselves. The na- 
ture of the steel, its degree of temper, the number and di- 
mensions of the plates, their form, the area of the polar por- 
tions in contact with the armature, the dimensions of the ar- 
mature itself, all are important elements to be taken into 
consideration ; but the sum of our knowledge, as to the se- 
lections to be made under these divers conditions, results in 
an assemblage of empirical recipes rather than in a logical 
and connecting series of scientific rules. 

For some four years past we have had frequent occasion to 
allude to the discoveries and investigations of M. Jamin, a 
distinguished French physicist, who has succeeded in estab- 
lishing a large number of important facts, thus realizing ad- 
vances of great value in the construction of magnets. While 
it would be impossible, in the space here at our disposal, to 
review M. Jamin's work in detail, a few of his more salient 
discoveries may be profitably recalled. At the outset the in- 
vestigator found himself obliged to invent a method of study. 
The ordinary way of determining the power of a magnet 
consisted in applying an armature and measuring the amount 
of weight which, attached thereto, the magnet would sustain. 
This plan, besides being crude, frequently involved error, 
since it may easily happen that one magnet, in reality better 
than another, will yield to a less weight, while a very slight 
modification of the polar faces often results in very great 
differences in the total weight which a magnet is capable of 
supporting. M. Jamin's device for overcoming these diffi- 
culties consists simply of a nail suspended by a string from 
the a:m of a balance. The nail, presented at various points 
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o f a magnetized bar or at corresponding points o f severa 
bars, is attracted, and the degree of attraction is noted by the 
balance, so that it is obviously easy thus to measure the mag- 
netism of different localities, and to compare several magne- 
tized plates with each other. If several magnetized bars 
are superposed, it has been found that the attraction (mea- 
sured at the extremity of the assemblage by means of the 
nail) augments with the number of bars, and then be- 
comes stationary. To illustrate, one bar or plate attracts the 
nail with a certain force, say 750 grains; two plates, super- 
posed, exercise a force of 875 grains ; three, 1,425 grains ; 
four, 1,575 ; and five, either the same as four, or perhaps 15 
grains more. The fifth plate, therefore, adds nothing, or 
nearly nothing, although it has been magnetized in the same 
manner as the others, and when tested singly is as powerful 
as any one of them. This, however, is not all ; if the plates 
be separated and re-examined, it is found that they are less 
powerful than before, and that their union has resulted in 
loss. They have, in other words, acted upon each other un- 
favorably. 

While the facts contained in the foregoing paragraph are 
not novel, having already been pointed out by Coulomb, it 
has been reserved for M. Jamin to discover that they are not 
exceptional or fortuitous, but absolutely constant and regu- 
lar, and also to find a means of 
preventing this tendency of the 
superposed plates toward mutual 
deterioration. This means is sim- 
ply the attaching, to the ends of 
the bundle of plates, of pieces of 
soft iron which partake of the 
magnetism of the extremities. If. 
under these new conditions, the 
experiment above described be 
repeated, the fifth plate is found 
to add as much as its predeces- 
sors, and the number of plates 
may be largely augmented before 
the effects, which in the former 
case are noticeable manifest them- 
selves. Finally, with a certain 
number of plates, 20 for example, 
the soft iron pieces become satu- 
rated with magnetism, and fur- 
ther additions are of no value or 
are mutually injurious. If, in- 
stead of employing bars, thin rib- 
bons of steel be used, superposed 
as above explained, the magnet 
invented by M. Jamin, and re- 
presented in Fig. 1, is obtained. The plates are curved, and 
the poles, brought near together, are separated by a piece of 
brass to which they are firmly screwed. The various ad- 
vantages gained by this form, apart from those mentioned 
above, we have already discussed in detail in back issues of 
this journal . Perhaps the most important is the facility with 
which the magnet may be taken apart and put together, or 
with which the number of plates, and consequently the de- 
gree of magnetism, may be varied. 
The latest form of magnet devised by M. Jamin is repre- 
Fig. 2. 





senled in Fig. 2 (which, with the former illustration, we ex- 
tract from La Nature). The poles are of soft iron and are 
applied to the extremities of several steel leaves, which are 
made broad in proportion to their length. Singly the plates 
support but very small weights ; but when combined with 
the iron end pieces, the latter absorb the magnetism, ren- 
dering the assemblage sufficiently powerful to carry twice 
or three times its own weight. 

A very remarkable peculiarity of this magnet, which is not 
clearly explained, is that neither pole, when tested separate- 
ly, has any very marked attractive force ; but when the ar- 
mature is applied simultaneously to both poles, it is very 
strongly held, and yet the attraction does not seem to act 
over any appreciable distance. It appears, in fact, that the 
magnetic current must be completed before the maximum 
force is developed. 



Co-Operation In Building. 

Hon. Josiah Quinoy, in a letter printed in the Boston 
Advertiser, says : A number of Germans who were accustomed 
in their own country to a system of cooperation, purchased 
a tract of land in Dedham. Ten of them erected houses for 
their own use. A separate mortgage for about $2,000 was 
taken on each house to secure a joint and several bond signed 
by the ten owners, by which they agreed to pay $6 a week 
into a savings bank to the credit of the mortgagee and trus 



tee. One half of each deposit is enough to pay the interest 
semi-annually at seven per cent, and the other half goes on 
on interest, with a certainty that in a few years it will pay 
the principal and leave the houses unincumbered. On the 
first days of January and July, the mortgagers have sent their 
deposit books to the trustee and mortgagee, who has drawn 
the semi-annual interest and returned the books with their 
accumulations to the owners, every payment increasing his 
security, and the association taking only the risk that every 
holder of real estate takes who leases his property. Ten or 
more industrious and temperate men, who had confidence in 
one another, might form such an association with peculiar 
advantages. They might choose their locality either togeth- 
er or separately, giving an excellent security that they would 
pay their interest semi-annually, and the principal in a fixed 
time. 



The Secrets of Philadelphia Butter. 

Every one has doubtless heard of the celebrated Philadel- 
phia butter, the delicious flavor of which renders it a deli- 
cacy which, in markets outside of its place of manufacture, 
brings prices which sometimes range as high as a dollar a 
pound. How it is made is told in a new and excellent little 
work, recently written by Mr. X. A. Willard, editor of the 
dairy department of Moore's Rural New Yorker, and entitled 
" Willard's Practical Butter Book." A notice of the volume 
will be found elsewhere. On the subject of Philadelphia but- 
ter, we take from its pages the following : 

The celebrated Philadelphia butter comes mainly from 
Chester, Lancaster, and Delaware counties, Pennsylvania. 
The spring house is about 18 feet by 24 feet, built of stone, 
with its foundation set deeply in the hillside, the floor being 
about four feet below the level of the ground at the down- 
hill side. The floor is of oak, laid on sand or gravel ; this 
is flowed with spring water to the depth of three inches, and 
at this hight the flowing water passes out into a tank at the 
lower side of the spring house. The milk, when drawn from 
the cow, is strained into deep pans which are set in the water 
upon the oaken floor. Raised platforms or walks are pro- 
vided in the room for convenience in handling the milk. 
The walls of the spring house are about ten feet high, and at 
the top on each side are windows covered with wire cloth for 
ventilation. The depth of the milk in the pans is about 
three inches, and the flowing water which surrounds the 
pans maintains a temperature of about 58° Fah. 

The milk is skimmed after standing 24 hours, and the 
cream is put into deep vessels having a capacity of about 12 
gallons. It is kept at a temperature of 58 degrees to 59 de- 
grees, until it acquires a slightly acid taste, when it goes to 
the churn. The churn is a barrel revolving on a journal in 
each head, and driven by horse power. The churning occu- 
pies about an hour ; and after the buttermilk is drawn off, 
cold water is added, and a few turns given the churn, and the 
water then drawn off. This is repeated until the water as it 
is drawn is nearly free from milkiness. The butter is worked 
with butter workers, a dampened cloth meanwhile being 
pressed upon it to absorb the moisture and free it of butter- 
milk. The cloth is frequently dipped in cold water and 
wrung dry during the process of " wiping the butter." It 
is next salted at the rate of an ounce of salt to three pounds 
of butter, thoroughly and evenly incorporated by means of 
the butter worker. It is then removed to a table, where it 
is weighed out and put into pound prints. After this it goes 
into large tin trays, and is set in the water to harden, re- 
maining until next morning, when it is wrapped in damp 
cloths and placed upon shelves, one above another, in the 
tin-lined cedar tubs, with ice in the compartments at the ends, 
and then goes immediately to market. Matting is drawn over 
the tub, and it is surrounded again by oilcloth so as to keep 
out the hot air and dust, and the butter arrives in prime con- 
dition, commanding from seventy-five cents to one dollar 
per pound 

Mr. Isaac A. Calvert, who markets his butter at those high 
prices at Philadelphia, attributes his success to three points : 
— 1. The food of his cows. 2. Temperature. 3. Neatness 
and dainty refinement at every step, from the moment the 
milk flows from the udder till the dollar in currency is paid 
for the pound of butter. He says : " I have found that I 
make my best butter when I feed on white clover and early 
mown meadow hay. I cut fine, moisten, and mix in both 
corn meal and wheaten shorts. Next to meal I regard shorts, 
and prefer to mix them together. I feed often, and not much 
at a time. I do not use roots, unless it be carrots. My pas- 
tures and meadows are quite free from weeds. I cannot 
make this grade of butter from foul pastures or low grade 
hay. 

" Temperature. — This I regard as a matter of prime im- 
portance in making butter that commands a high price. 
Summer and winter I do not permit my milk room to vary 
much from 58°. In summer I secure the requisite coolness 
by spring water of the temperature of 55° Fah., flowing 
over stone or gravel floor in the milk house. This can be 
accomplished without water in a shaded cellar ten feet 
deep. As good butter can be made without water as with 
but the milk and cream must be kept at all times a little be- 
low 60°. 

"We skim very clean, stir the cream pot whenever a 
skimming is poured in, and churn but once a week, summer 
and winter. Just before the butter gathers, we throw into 
the churn a bucket of ice cold water. This hardens the but- 
ter in small particles and makes a finer grain. In the hot 
months this practice is unvarying. 

" In working, we get out all the buttermilk, but do not ap- 
ply the hand. A better way is to absorb the drops with a 
linen cloth wrung from cold water. The first working takes 
out all the milk ; at the second we handle delicately, with 
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fingers as cool as may be. The salt is less than an ounce to 
a pound ; but not generally much less. The balls each weigh 
one pound, and receive a uniform stamp. On packing for 
market, each ball is wrapped in a linen cloth, with the name 
and stall of the marketman written upon it. Our tubs are 
made of cedar plank, 11 to 2 inches thick, and lined with 
tin. On the inner face are projections, on which the shelves 
rest. The balls are not bruised or pressed at all, and pass 
into the hands of the customers as firm, as perfect in outline, 
and as spotless as when they left the spring house. 

" We find uniformity to be a prime virtue in the butter- 
maker. We produce the same article whether the cows 
tand knee-deep in white clover blooms, or sun themselves 
on the lee side of the barn in February. 

" There is a small ice chamber at the end of the oblong 
butter tub which we use in summer, so that in dogdays the 
heat within the tub does not get higher than 60° Fahrenheit. 
I need not add that we observe a scrupulous, a religious neat- 
ness in every act and in every utensil of the dairy. Milk 
which, upon leaving the udder, passes through an atmosphere 
loaded with stable fumes will never make butter for which 
we can get a dollar per pound. No milk sours upon the 
floor of the milk room ; none is permitted to decompose in 
the crevices of the milk pans; the churn is scoured and 
scalded till no smell can be detected but the smell of white 
cedar. 

" Our customers take the napkins with the prints, wash, 
iron, and return them when tney come to the stand on mar- 
ket day. These are generally Wednesdays and Saturdays. 
With these prices we have no difficulty in making a cow pay 
for herself twice a year ; if she oost $60, we sell $120 worth 
of butter from her in twelve months." 

1 1 may be remarked that the sour milk i s employed by the 
Philadelphia butter makers as food for swine. It is estimat- 
ed that such milk will make 100 pounds of pork per cow. 

The cows in the district where the Philadelphia butter is 

made are well sprinkled with the Jersey or Alderney blood, 

and about a pound per day from each cow is considered a 

fair average for the best dairies. 

" ••• «■ 

Tbe University Atbletic Contests. 

The annual regatta of the American Universities took place 
on Saratoga Lake, N. Y., on the 15th of July. An immense 
concourse of spectators was present. The distance, three 
miles, was accomplished by the respective crews in the fol- 
lowing time and order: 

Place. Time. 

SI. s. 

1. Cornell 16 53J4 

2. Columbia 17 04)4 

8. Harvard. 17 0% 

4. Dartmouth 17 10& 

5. Wesleyan 17 1% 

6. Yale 17 14?4 

7. Amherst 17 mi 

». Brown 17 3% 

S.Williams 17 43?i 

10. Bowdoin 17 50JJ 

11. Hamilton Not taken 

12. Union Nottaken 

13. Princeton Nottaken 

The victory of the Cornell crew gave great satisfaction to 
all except the losers. 

During the foot races, which took place on July 16, some 
remarkably rapid walking and running was accomplished. 
The first trial was a onemile run, in which Messrs. Copeland, 
of Cornell, Barber, of Amherst, Fort, of Wesleyan, and 
Shute, of Williams, took part. The Amherst representative 
won the race in 4m. 44£s., coming in about a yard ahead of 
the Cornell man. The others withdrew during the contest. 

Cornell, Williams, Wesleyan, Princeton, and Harvard 
contested the one mile walk. Mr. Piatt, of Williams, won 
in 7m. 50s. Times of others not given. 

The quarter mile run was won by Mr. Culver, of Union, 
who reached the goal in 55i seconds, closely followed by Yale 
and Cornell. The severest contest was the seven mile walk. 
The record is as follows: Mr. Taylor, of Harvard, won in 
65m. 5Js., Mr. Driscoll, of Williams, second — fainted at end; 
Mr. Boyd, of Columbia, third. The Dartmouth and Wesley- 
an representatives broke down and withdrew. The half 
mile run was gained by Mr. Trumbull, of Yale, in 2m. 6}s., 
against one competitor (Amherst), who came in 50 feet be- 
hind. The three mile walk was easily won by Mr. Taylor, 
of Harvard, in 25m. 23s. Mr. Piatt, of Williams, came in 
second, in 26m. 16f s. ; the third competitor (Brown) broke 
down. Mr. Culver, of Union, won the 100 yard dash in 10 js., 
Williams second, and Yale third. An exciting three mile 
run was won by Mr. Morell, of Amherst, in 14m. 17s., the 
Wesleyan and Columbia competitors withdrawing before the 
finish. Mr. Maxwell, of Yale, won the hurdle race against 
three others ; no time given. The graduates' seven mile run 
was gained by Mr. Eustis, of Wesleyan, over Mr. Gunster, 
of Williams, by ten feet ; time 69m. 49Js. Suitable prizes 
were awarded to the various winners by ex-Governor Hoff- 
man. 

— <>■ » 
Cultivate Good manners. 

It is one of the laws of our being that every inward dis- 
position is strengthened by the outward expression which re- 
presents it. Besides this, so much of human happiness is de- 
pendent upon the manners that no truly benevolent person, 
if thoughtful, can disregard them. We haveall experienced 
the charm of gentle and courteous conduct ; we have all been 
drawn irresistibly to those who are obliging, affable, and 
sympathetic in their demeanor. The friendly grasp, the 
warm welcome, the cheery tone, the encouraging word, the 
respectful manner, bear no small share in creating the joy of 
life ; while the austere tone, the stern rebuke, the sharp and 



acrid remark, the cold and indifferent manner, the curt and 
disrespectful air, the supercilious and scornful bearing, are 
responsible for more of human distress, despair, and woe 
than their transient nature might seem to warrant. 

Whether we aim at self -improvement er the well-being of 
others, success is largely dependent on our outward demeanor. 
No one can slight it with impunity. It has many counterfeits 
and shams which are truly despicable ; but where pure mo- 
tives are supreme, and the aims of life are worthy, the cul- 
ture of manners is an essential means of progress, conferring 
dignity and grace upon every noble endeavor. — Philadelphia 
Ledger. 



At the recent Bunker Hill Celebration in Boston, the 
National Tube Works Company was represented by some 
fine specimens of lap-welded wrought iron tubing, drawn 
by six large black horses on a wagon tastefully draped 
with bunting. The tubing, some of the specimens of which 
were very large, was effectively arranged to represent a can- 
non on a gun carriage. The carriage was made of tubing, 
six sections on a side, the cannon being represented by a 
section of lap-welded tubing twelve inches in diameter, said 
to be the largest manufactured in the world. On each of the 
tubes of which the carriage is composed is the name of one 
of the original thirteen States, and on the large tube repre- 
senting the big gun was inscribed : 

"Massachusetts, 1775— Our Union Welded— 1875." 



To remove fruit stains from napkins, etc., wet the spots 
with chlorine water. 



DECISIONS 07 THE COURTS. 



United States Circuit Court— District of Massa- 
chusetts. 

DAVID 3f. WESTON et at. VS. NATHANIEL C. NASH et al.— PATENT SUGAR 
MACHINE. 

[In equity.— Before Siiepley, J.— Decided April, 1875. 

The fifth claim of reissued patent of David M. Weston for ' ' Improvement 
In Centrifugal Machines for Draining Sugar, etc.," dated January 14, 1868, 
(orl glnai dated April 9, 1867), namely , ' ' the construction of the openings, 
I, In the bottom of the cylinder In such machines, and the valve, J, f orthe 
purpose of eloslngthesaine, substantlallyas described"— Is not limited to 
suchcentrif ugal machines only as are constructed in all respects like those 
described In these specifications. 

The term "such machines" In this claim means such centrifugal machines 
as are so constructed as to admit of the application and operation of the 
claimed devices in substantially the oescribed mode and by substantially the 
described means. 

The unauthorized use of complainants' openings and valves would be an 
Infringement If used In centrifugal machines, to which they could be use- 
fully applied by reason of there be Ing an unobstructed space at the bottom 
of the machine, Into which the sugar could fall, although the cylinders were 
not suspended as shown In the patent. 

The weston Invention Is not anticipated by the device shown In the British 
patentof Uardman, of 1848, in which the openings in the bottom plate of the 
rotary cylinder are closed by a disk or plate held up against them while the 
machine Is in operation bya nut and spring, and simply lowered, without 
being removed , so as to leave a free and unobstructed space, when the sugar 
Is to be discharged. 

Nor by the Alliott machine, described In English patent of February 3, 
1851, In which the bearings of the shaft and Its foundations are directly under 
the cylinder, so as to render Impossible a free and unobstructed space below 
thecylluder Into which the sugar may be discharged. 

Although the defendants' valve Is operated by turning on the shaft, and, In 
this respect, may be an improvement upon the valve of the patent, which 
moves up and down on the shaft, this Is not a substantial difference. It Is 
but another for m of the same device, with the same mode o f operation , so 
far as the operation b concerned to which the whole device relates— that of 
discharging through the bottom of the cylinder the purged contents of the 
charge. 

[George L. Roberts, forcomplalnants. 

James B. Robb, for defendants.] 



United States Circuit Court— Southern District of 
New York. 

WILLIAM WIOKE VS. IIENBY AND BABBABA KLEINENEOHT. 

[Inequity.— Before 3latchford, J.— December, 1874.] 

Where a machine was licensed for use in a particular territory: Held, that 
the use of It, by subsequent purchasers, In territory other than that for 
which It was licensed, was unlawful. 

The mere fact that the agent of the patentee, after the transfer of tho ma- 
chlne to the unlicensed territory, demanded of the purchasers the back 
royalties due upon It, conferred no right to use It outside the territory named 
In the license. 

[This was an action brought by the complainant, as assignee of certain ter- 
ritory under the patent of George Wlcke, graited to the latter June 16, 1863, 
for a box-nailing machine. The facts were as follows: The complain- 
ant, by assignment, acquired the excluslverlght under said patent for the 
State of New fork. The remaining territory was owned bythe original 
patentee, but the complainant was his attorney authorized to collect royal- 
ties and grant licenses for Bald territory. Under this power of attorney he 
licensed one oppel to use one of the patented machines In Newark, N.J. 
Oppel sold this machine to the defendants, who took the same to New York, 
and there used It. Suit was brought, and defendants pleaded an implied 
license, which they claim they derived from the complainant through his 
demand on them for payment of certain royalties due from Oppel at the time 
he Bold the machine.] 

Blatohfobd, J. : 

The evidence In this case leaves no doubt that the plaintiff Is entitled to a 
decree. By the purchase by one of the defendauts from Oppel of the ma- 
chine In question, and by the transferf rom Oppel to such defendants of the 
rights of Oppel under the written license given by George Wlcke to Oppel, 
neither of the defendants acquired any right to use such machine In 'he ter- 
ritory belonging to the plaintiff under the patent. 

The plalntlfl was the agent of George Wlcke in respect to the license to 
Oppel, and he never demanded any license fee from either of the defendants, 
in respect of any other use of the machine than auseof ltunderand In ac- 
cordance with the terms of the license to Oppel, which did not embrace a use 
of It In territory owned by the plaintiff. 

Oppel had no right to use the machine In the plaintiff's territory, and could 
convey none. The plaintiff has given no license, direct or Indirect, express 
or implied, to either of the defendants to use the machine In his territory. 

[A. V. Brie sen, for complainant. 

J. Van Sanlvoord and F. Forbes, for defendants.] 



NEW BOOKS AND PUBLICATIONS. 

Willard's Practical Butter Book— a Complete Treatise on But- 
ter Making. By X. A. Wlllard, M. A. Illustrated. Price $1.00. 
New York oity : Rural Publishing Company. 
Mr. Wlllard has long been known to dairymen and agriculturists as President 
of theNew York State Dairymen's Association, as edltorof the dairydepart 
mentof Moore's Rural New Yorker, and In general as a practical butter 
maker of considerable experience. Hence In the work before us— which we 
believe Is the first ever published devoted wholly to the subject of butter 
and Its manufacture— the advice, practical hints, and suggestions and dis- 
cussions given emanate from one certainly conversant with his subject In 
all Its branches. The book Is, In fact, a complete repertory of Information 
for farmers and dairymen, as It treats of everything relating to butter, from 
the selection, management, and raising of the stock, to the planning of dai- 
ries and the merits of the various patented Inventions which have been 
made to facilitate dairy processes. Its low price places It within the reach 
of every farmer. 

How TO Teach Chemistry : Hints to Science Teachers and Stu- 
dents, being the Substance of Six Lectures, delivered at the 
Royal College of Chemistry, in June, 1872. By Edward Frank- 
land, D.C.L., F.R.S., Professor of Chemistry in the Royal School 
of Mines. Price $1.25. Philadelphia, Pa. : Lindsay and Blakiston, 
25 South 6th street. 
The teachers of physical scleuce are largely Indebted to Dr. Frankland for 
this book, which Is an admirable and concise treatise on all the methods of 
exemplifying the action of the chemical forces. It commences with the 
very simplest experiments, and does not quit Its subject until the most elab- 
orate apparatus and Its manipulation are fully described. By careful study 
of this little volume, lecturers and teachers can learn the whole art of Illus- 
trating their discourses. 



Electricity, its Theory, Sources, and Applications. B y John 
T. Sprague, Member of the Society of Telegraphic Engineers. 
New York city : E. & F. N. Spon, 446 Broome street. 
Mr. Sprague Is well known as a writer of authoritative papers on electrloa 
subjects, and many articles from his pen have been printed In our columns. 
In collecting the most elaborate of these papers Into a volume, he has given 
us a text book of the greatest value, a manual complete, exhaustive, and 
practical. The chapter on electrolysis Is worthy of special commendation 
and the section devoted to electro-metallurgy 1b a complete compendium of 
the art. The book Is handsomely Illustrated. 

The Cone and its Sections Treated Geometrically. By S. A. 
Renshaw, of Nottingham, England. Price 12s. 6d. ($3, gold; 
London : Hamilton, Adams, & Co., Paternoster Row. 
This 1b an admirable treatise on the properties of the cone and the grea 
Importance of those properties to the art of mensuration. The primary 
properties of the sections are derived from the cone Itself, the author fol- 
lowing the example of Hamilton In reverting to the method of Apollonlus of 
Perga, whose treatise on conic sections laid the foundation of the science, 
and whose system has not been superseded b y the thousands o f books which 
have since been written on the subject. Mr. Renshaw has reduced all his 
theories and problems into propositions of the most orthodox form, and has 
naturally succeeded In Imparting comprehenslblllty and logical demonstra- 
tion to a complex subject. He has produced a very Interesting volume, and 
enriched It with Illustrations of great value. 

Popular Resorts, and How to Reach Them, combining a Brief 
Description of the Principal Summer Retreats in the United 
States and the Routes of Travel Leading to Them. By John B. 
Bachelder, Author of " The Illustrated Tourist's Guide," etc. 
Illustrated with One Hundred and Fifty-Two Engravings. Price 
$2.C0. Boston, Mass. : John B. Bachelder, 41 Franklin street. 
The desire to travel Is universal ; and the favorite recreation of all classes, 
be their leisure hours few or many, 1b found either In visiting the haunts of 
men, to observe the changes In social life and manners, or In fleeing from 
cities to view the works of Nature. Mr. John B. Bachelder, whose numer . 
oub works on the topography of the battlefield of Gettysburgh are widely 
known, has collected, In the volume now before us, avast amount of Infor- 
mation on nearly all the pleasure grounds of the United States, and has 
placed It before his readers In a most attractive and readable form. The 
Illustrations are especially commendable, and the work Is sure to have a 
large sale at the present time, to which Its Intrinsic merits fully entitle It. 
Handbook of Land and Marine Engines, including the Model- 
ing, Construction, Running, and Management of Land and Ma- 
rine Engines and Boilers. With Illustrations. By Stephen 
Roper, Engineer, Author of " A Catechism of High Pressure or 
Non-Condensing Engines," etc. Philadelphia, Pa. : Claxton, 
Remsen, and Haff eifjnger, 624 to 628 Market street. 
Mr. Roper needs no Introduction to our readers as a competent and trust- 
worthy authority on steam engineering; and the present volume will prove 
useful to all operatives who desire a tieatlse combining scientific accuracy 
with a popular style, free from formulas and ultra-mathematical expres- 
sions. The tables with which the book 1b Interspersed are numerous and 
valuable ; and there 1b at the end an Interesting historical account of the 
steam engine. 

Practical Guide to the Determination op Minerals by the 
Blowpipe. By C. W. C. Fuchs, Professor in the University of 
Heidelberg. Translated by T. W.Danby, M.A., F.G.S., Associate 
of the Royal School of Mines. Price $2.50. Philadelphia, Pa. : 
Ciaxton, Remsen, and Haffelflnger, 624 to 628 Market street. 
New York city : D. Van Nostrand, 23 Murray and 27 Warren 
streets. 
ThlB treatise Is adapted to tbe use of any one who desires to easily recog- 
nize and comprehend the qualities of any mineral, provided he has an Ini- 
tial acquaintance with chemical manipulation. Although the work Is fully 
descriptive, It Is compendious, and will be found well adapted to uBe In the 
field. 

Insects op the Field. By A. S. Packard, Jr., Editor of " The 

American Naturalist." Price 25 cents. Boston, Mass. : Estes 

and Lauriat, 143 Washington street. New York city : Dodd and 

Mead. 

A very Interesting little treatise, adapted for students' and amateurs 

perusal. It forms part 7 of the publishers' excellent series of "Half Hour 

Recreations In Natural History." 

Greater Chicago, Illustrating the Buildings Recently Erected in 
the Reconstructed City. Price $L00. Chicago, 111. : J. M. Wing 
& Co., Ashland Block. 
This pamphlet consists entirely of Illustrations, which are intended to con - 
vlnce the world that Chicago's commerce 1b on a scale commensurate with 
her Indomitable energy and the public spirit of her cltlzenB Many of the 
buildings represented are of considerable architectural merit. 
A Bright Moon, Sun, and Star Shining Pocket Mirror of the 
Universe. By D. L. Stinchfleld, New Richmond, Ohio. 
"Our spiritual kingdom of Heaven Is three times divided," says our 
author, " vertically Into the three seats, or two antagonistic, positive and 
negative extremes, and their saving mediator with positive electricity found 
at the bottom of this great spiritual and pacific and specific ocean of the 
atmosphere." There Is some deep significance In thlB; and as we feel bound 
to confcsB our Inability to extract it, we cheerfully resign the taBk. 
Statement of Reasons for Embracing the Doctrines and Dis- 
closures of Emanuel Swedenborg. By the Rev. George 
Bush. New York city : E. H. Swinney, 20 Cooper Union. 
Granulation of Gunpowder. By Commander J. D. Marvin, 

U. S. N. Naval Experimental Battery, Annapolis, Md. 
Third Annual Report of the Board of Managers of the 
Zoological society of Philadelphia, Pa. 



Inventions Patented In England by Americans. 

[Complied from the Commissioners of Patents' Journal.] 
From May 18 to June 3, 1875, iacluslve. 
Amalgamator.— S. F. Clouser, New York city. 
Blanks fob Shovels.— E. Blnns et al., Pittsburgh, Pa. 
Boiler Batteby.— G. Crompton, Worcester, Mass. 
Bottle Stoppeb, etc.— N. Thompson (of Brooklyn, N. Y.), London, Eng 
Carding Machine, etc.— G. S. Harwood, Boston, Mass. 
Combination Fubnitube, etc.— A. E. Barnes, New York city. 
Electric Engine.— C A. Hussey, New York city. 
Electric Motor.— H. M. Paine el at., N. J. 
Flooding to Prevent Fibe.— J. H. Morrell, New York city 
Fubnaoe Bab.— C Toon, New York city. 
Gas Engine,— D. Y. Bruce et al , San Francisco, Cal. 
G»s Stove.— J. J. West, Chicago. 111. 
Hoist.— W. D. Andrews, Brookbaven, N. Y. 
Lamp, etc.— H. G. Moehrlng, Philadelphia, Pa. 
Lathe.— A. Wood, Worcester, Mass. 
Liquid Meter.— H. S. Maxim, Brooklyn, N. Y. 
Making Alkalies, etc— J. Bennett, Mich. 
Regulating Clocks, etc.— L. Eaton, Worcester, Mass. 
Sail Hank. — D. U. Low, Chelsea, Mass. 
Screwing Pipes, etc.— F. W. Allin, New York city. 
Sewing Machine.— J. J. Thompson. New York city. 
Shovel, etc.— T. J. Blake, Pittsburgh, Pa. 
Smelting Iron, etc.— W. Rogers, Lcechburg, Pa. 
Spark Abbesteb, etc.— T. Shaw, Philadelphia, Pa. 
Steam Engine.— F. Alden etal., Pittsburgh, Pa. 
Steam Pump.— C. H. Hall, Now Vork city. 
Tinned Plate.— G. E. Taylor, Philadelphia, Pa. 
Toy Menagerie.— C. M. Crandall, Montrose, Pa. 
Treating Waste Gases, etc.— J. Turner, Chicago, III. 
Water Meter.— f. Ball et al. , Woroester. Mass. 
Wheel ahd Axle.— R. W. Davis, Flushing, N. Y. et at 
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Improved Non-Interfering Fire Alarm Telegraph. 
Joseph W. Kates, Richmond, Va.— The object of this invention is 
to provide an improved electric fire alarm, in which is avoided the 
interference and confusion of signals caused by the sending of two 
separate signals from different points at the same time. It consists 
in a method of connecting the instruments at the different signal 
stations by a second electric circuit, which circuit is opened or 
closed automatically to operate the armature of an electromagnet, 
which serves as a stop for a clock mechanism, and locks, by means 
of the said second circuit, all of the instruments at the signal sta- 
tions except the one in operation, for the prevention of all inter- 
ference between the different instruments. It also consists in the 
method of automatically operating the armature, having a stop for 
the clock gearing for the locking or unlocking of the other instru- 
ments, by a non-conducting tape placed upon the same drums with 
the signal tape, and passing between contact rollers that form the 
electrodes of the second circuit, and perforated at its extremities, 
so that the second circuit is closed for this particular instrument 
whenever the tape is entirely wound up or entirely run down, and 
is opened during the operation of the instrument to lock the other 
instruments. The invention further consists in the combination 
with the main drum or spring shaft carrying a pinion of a rack bar 
that engages with a shoulder upon the stop of the armature, to pre- 
vent the operating instrument from locking itself. 

Improved Water Wheel. 

Stephen K. Jenner, Milltown, Ind.— The object of this invention 
is to utilize a larger per cent of motive power than is usually ob- 
tained in common turbine wheels. It consists in placing stationary 
water ways in between two or more turbine wheels attached to the 
samo shaft, the said water ways being detached from the shaft, 
alternating with the turbine wheels, and running in direction trans- 
versely to the spiral flanges of the turbine buckets. It also consists 
in the combination with the said wheels and water ways of a cylin- 
drical cut-off and a counterbalance to render the said cut-off sensi- 
tive to the action of a governor. 

Improved Wire Fence Tightener. 

Warren L. Brown and Joel B. Cramer, Dunlap, Iowa.— The object 
of the invention is to provide, for farmers and others having occa- 
sion to construct wire fences, a compact, portable, and efficient de- 
vice for tightening or straining the wires of such fences, the same 
being adapted for convenient attachment to and detachment from 
a poat. The wire is attached to a pronged bar, which is adapted to 
slide on another bar secured to a post. The sliding bar is adjusted 
by a nut, and the wire is clamped by jaws attached to the station- 
ary bar. 

machine for Handling Straight-Cut Tobacco. 

Francis S. Kinney, New York city.— This is a machine for remov- 
ing straight-cut tobacco from the cutting machine, and boxing or 
bunching it, without allowing its fibers to become disordered or en- 
tangled, and enabling it to be boxed or bunohed with the straight- 
est fibers upward. 

Improved Grate. 

Charles C. Gates, Albany, N. Y., assignor to J. L. Molt Iron Works, 
New York city.— This consists of a grate, in combination with an 
outer vibrating ring, the ring being corrugated on its upper sur- 
face, which is in the plane of the grate. The concave parts of the 
corrugations incline downward radially to the periphery, to facili- 
tate the throwing off of the refuse when shaken. The ring is rigid- 
ly attached at the lower side to arms, intersecting at the grate's 
center with a center pin, on which the ring oscillates to shake the 
grate. The pin is pivoted in a center bearing, rigidly supported by 
arms of the base of the stove. The invention also consists of a 
dumping hook for the grate, attached to the center of the ring, in 
which a journal of the grate rests. The bearing is forward of the 
grate's center on the depressing side, to lessen the dip of the grate 
in the ash pit when dumping, and thus affording more freedom for 
removing the ash pan. 

Improved Stnd Fastening. 

John C. W. Jefferys, Tottenham Court Road, London, Eog.— This 
invention relates to articles of jewelry or fastenings for dress ; and 
consists in the combination of a fiat oblong shank, with the well 
known crescent shaped-back, capable of being inserted in the but- 
ton hole by a rotary movement. The back is so constructed as to 
be turned in either direction, the shank being either flat or consist- 
ing of two or more pillars. 

Improved Train Staff. 

Samuel B. Williams, Bridgeport, Ohio, assignor of one half his 
right to Seymour C. W. Dunlevy, of same place.— A tram staff about 
equal in length to the diameter of the mill burrs is adjustably at- 
tached by rectangular brackets to the ends of arms of an upright 
standard. Sleeve-shaped projections at the central part of stan- 
dard fit on a center shaft that is provided with a tripod-shaped part 
to be applied to the spindle of the bed stone. The center shaft is 
set into a perfectly vertical position to the face of the burrs by 
revolving the staff at some distance above the same, and adjusting 
a crank screw at the top of the standard until a regulating quill or 
piece of steel atthe outer end of the staff forms an even contact at 
the circumference of the burr. In this manner the center shaft 
may be set by the adjusting screws more readily into vertical posi- 
tion on the burrs. 

Improved Washing machine. 

Charles B. Ross, Lincoln, III.— By tightening up the nuts of bolts, 
the staves or strips will be drawn closer together to take up any 
shrinkage of the wood, and thus keep the suds box always tight. 
Curved cleats of the suds box and curved cleats of the rubber are 
placed in reversed positions with respect to each other, the result of 
which construction and arrangement is that the clothes will not be 
rolled up in the middle part of the bottom of the suds box. 
Improved Hay Press. 

William Henry Penniston, Fox, Mo.— By this construction, when 
the doors of the baling box are unfastened to remove the bale, the 
same operation releases the lower part of the box, so that the bale, 
being released from both side and end pressure, may be easily re- 
moved. 

Improved Cracker machine. 

AdamExton and John Exton, Trenton, N. J.— This invention re- 
lates to an improved cracker-molding machine. The basis of the 
claims is the mechanism whereby the crackers are conveyed or fed 
to the docker, and cleared from the table upon whicht e molding 
process is completed. 

Improved Portable Fence. 

Joseph L. Welshans, Mo.— This is a portable fence panel, composed 
of rails pivoted in posts and secured in a central clamp, which is 
tied near top and bottom. Braces are arranged to support the rails 
and uprights. 

Improved Calendar. 

L. L. Kellogg, Leon, N. Y.— The invention relates to modes of ex- 
hibiting on clocks the day of the week, the month, and the day of 
the month ; and consists in combining a loose lift bar having end 
books and notches with an hour hand shaft and lever, as well as an 
Intermittent pin wheel with a fixed disk, an adjustable disk, and a 
stationary hand. 



Improved Car Starter. 

George Hunter, Fay son, 111.— To the inner side of one of the 
wheels is rigidly attached a small gear wheel, and to the inner side 
oftheother wheel is attached a large internally toothed gear wheel. 
A shaft placed parallel with the axle is made in three parts, con- 
nected with each other by universal joints. To the middle part of 
the shaft is attached one end of the spring, which is coiled around 
the said shaft. The end parts of the jointed shaft engage by gears 
with the gearwheels above mentioned. Devices are provided which 
lock the levers, which hold the gear wheels in gear and out of gear. 
When the car is to be stopped, the apparatus is so regulated that the 
forward movement or momentum of the car may wind up a spring. 
When the car is to be started, the power of the spring may be ap- 
plied to the wheel near its rim, and thus, with a great advantage of 
leverage, assist in starting the car. In the same way the spring may 
be coiled by the advance of the car when upon a level or down 
grade, and held, to be applied to the car when upon a short upward 
grade, to assist in its propulsion. 

Improved Weed-Covering Attachment. 

Joseph W. Dysard, Michigan City, Ind.— A wheel, which runs in 
the furrow last plowed, is pivoted to the end of an adjustable bar, 
which is curved to correspond with the position of the furrow slice 
as it is being turned by the mold board. By this construction the 
bar, as the plow Is drawn forward, will bend down the grass, weedr, 
and stdbble that may be upon the furrow slice longitudinally with 
the furrow, so that they may be wholly covered. 
Improved Peg Cutter. 

Matthew Bubler, Lamoille, 111.— This is an adjustable cutter and 
rasp, by which the pegs may be removed from any part of the bot- 
tom of a boot or shoe. The face of the wheel is rigidly attached to 
the stem. There are two mortises for the stem, which unite at the 
end of the shank, and branch obliquely therefrom through oppo- 
site sides of the latter. By turning over the shank, the position of 
the cutter and rasp is changed to enable the operator to cut the 
pegs from any pait of the bottom. Cutters are arranged at both 
ends of the tool. The rasp follows the forward cutter. An aper- 
ture at the heel of the tool has a sharp edge for smoothing off the 
pegs in the heel of the boot. 

Improved Car Brake. 

John E. Worthman, Mobile, Ala.— This invention relates to cer- 
tain improvements In car brakes ; and it consists in the combination 
with a worm or screw thread upon the car wheel shaft, of an ad- 
justable pin attached to a lever arm provided with right angular 
arms which are connected with the traction rod through which the 
brakes are applied. The said pin is adjusted so as to be raised 
above the worm u pon the shaft, or depressed so as to register there- 
with and move the lever arm, in which it is contained, laterally, for 
the purpose of applying the brakes through the right angular arms 
as elbow levers. It also consists in the devices for operating the 
adjustable pin, consisting of a rock shaft which has an arm that is 
attached to a sliding collar that raises the lever carrying the pin, 
and a second arm that is attached to an Indented disk, so combined 
with a ratchet wheel and pawl as to apply or remove the pin by the 
same movement. 

Improved Check Valve. 

H. P. Button, Cleveland, HI.— The invention consists in combining, 
with a hollow plug valve, a check valve having its seat in a parti- 
tion of valve case. 

Improved Earth Anger. 

John T. Kemper, Hannibal, Mo.— This consists of a cast iron auger 
pot or body with open sides, having outer reaming plates, and de- 
tachable cap sections that close the sides, and are attached to top 
by a set screw. 

Improved Car Coupling. 

George W. Kyle, Mylo, Ohio.— The coupling pin is suspended to 
the front arm of an angular frame that slides in suitable guides of 
the wall of the car. A lateral piece is supported on the front arm 
of the frame, and is provided with guide slots for vertical rods, 
which are pivoted at their upper ends and at their lower ends below 
the drawhead to a lateral rod that is attached to the longitudinal 
swinging arm of a flat guide spout. An arm carries the spout up 
into inclined position along the lower part of the drawhead on 
raising the pin-supporting frame. The spout serves then for taking 
up the coupling link of the approaching car, and for conveying it 
into the cavity of the drawhead simultaneously with the concus- 
sion and the carrying back of the slide piece. The pin and pin frame 
drop thereby, and carry the spout to some distance below the 
drawhead suspended on the spring rods, but out of the way of dam- 
age by the concussion of the drawheads. The pin couples in drop- 
ping the link. 

Improved Faucet. 

Robert L. Hallett, Brooklyn, N. Y.— This is an improved faucet 
for drawing hot and cold water, or two kinds of liquids, either at 
the same time and mixed or separately, and discharging them 
through the same disoharge pipe. The invention consists in the 
combination, with a spherical case having two inlets and a single 
outlet, of a spherical valve contained within said case, and operated 
by a stem connected with a hand wheel. The said valve has an ori- 
fice which is narrow in the middle and broad at the outer edge, so 
that the two inlets of the case may be opened either singly or both 
at a time. 
Improved Regulator for Hemp-Spinning machines. 

Christopher Hersuhaf t, Brooklyn, N.Y.— In this invention a coun- 
tershaft, having two driving pulleys of different sizes, is belted to 
the driver for the gill bars, and the main driver belt is contrived to 
be automatically shifted by the upper condensing roller from one 
to the other of the pulleys on the countershaft for turning the 
aforesaid pulleys. The arrangement is such that, when the sliver is 
too large, the rising of the condensing roller will shift the belt on 
to the pulley for slow speed to feed slower, or on to the loose 
pulley to stop the gill chain in case the sliver is very much too 
large. When the silver Is too small, the belt will be shifted so as to 
increase the speed of the gill bars and feed faster. 

Improved Horse Power Link. 

Barnard L. Olds, Highgate, Vt — Many portable horse powers for 
thrashing grain and other purposes consist of an endless chain re- 
volving over pulleys composed of tread pieces of wood united toge- 
ther by metallic links, which links are connected by rods, and have 
cogs on one side, which mesh into pinions, to produce the rotary 
motion required. The present invention consists in forming the 
links of a combination of the two. It is composed of a cast iron 
body and wrought Iron back, the latter terminating at each end in 
a curve, forming a bearing for a journal within it. 
Improved Extension Table. 

James Poolman, Providence, R. I.— This invention consists of a 
couple of pairs of toggle bars and a right and left threaded screw 
for working them, combined with an extension table, for extending 
and contracting It by the turning of the sorew. The object is to 
lessen the labor, so as to accomplish it by one person, and to draw 
the table tightly and rigidly together, and stiffen up the middle por- 
tion, so as to dispense with the middle leg. 
Improved Stopping mechanism for Spinning Jacks. 

Frederick H. Crocker, Gonio, N. H.— This is a device which throws 
off the driving belt in case the squaring band breaks or becomes too 
loose, and thus prevents the carriage being thrown off the track. 



Improved Clothes Pin. 

Edmund F. Krelwltz, Humboldt, Mich., assignor to himself and 
Joseph Mitchell, same place.— This invention consists of a clothes 
pin made of one piece of sheet metal, bent and corrugated to form 
spring jaws for retaining the clothes on the line. 

Improved Base-Burning Stove. 

Melville C. Hawley and William Lennox, Mattoon, 111.— The bars 
of the grate are made hollow to allow air to circulate through them. 
The grate is provided with four hollow arms, which project out 
through the wall of the stove, some of which may be curved up- 
ward and some downward, to promote the circulation. This con- 
struction of the grate heats air and discharges it into the room. A 
conical chamber, placed in the lower lire chamber just below the 
grate (from which a pipe leads out through the center of the bot- 
tom of the base to admit cold air), projects the products of combus- 
tion toward the walls of the stove, so as to heat said walls, and thus 
withdraw the heat from the products of combustion and radiate said 
heat into the room. 

Improved Rotary Churn Dasher. 

James J. Robinson, Gibson City, 111.— The object of this Invention 
is to improve the construction of tbe churn dasher for which letters 
patent were issued to the same inventor December 5, 1865. Tbe in- 
vention consists in a churn dasher in wbi h bars provided at their 
ends with cross bars and disks are attached to the shaft in an 
inclined position, and are so arranged that the upper cross bar and 
disks of each lower bar may be upou a level with the lower cross 
bar and disks of the next upper bar ; and in the combination of an 
adjustable gathering board with the dasher shaft. This construc- 
tion makes the cost of manufacture less, and lessens the labor of 
operating the dasher. 

Improved Sulky Cultivator. 

Burton C. Cox, Cooper Hill, Mo.— To the inner side of the inner 
beams is secured a half keeper, to which and the said beam is piv- 
oted the end of a bar, which is bent inward and downward, and pro- 
jects beyond the rear pai t of the said beam. To the rear part of the 
bar is bolted a guard, to prevent clods, lumps, and other rubbish 
from being thiown against the young plants and injuring them. 
The plates have sets of holes formed through them to receive the 
bolts, so that they may be readily adjusted higher or lower to let 
more or less soil pass to the plants. Upon the upper edge of the 
bars is formed a projection, which rests upon the upper edge of the 
beam and serves as a stop to prevent the fender from dropping 
down too low. 

Improved Cautery Electrode, Vesicular Electrode, 
and Reservoir Electrode. 

Jerome Kidder, New York city.— These are three new inventions, 
devised by a well known inventor of electro-medical apparatus. 
The first has for its object so to improve the galvano-cautery in- 
struments for excising tumors, etc., that they may conveniently be 
operated and the circuit closed and interrupted by the use of one 
hand only, leaving the otber hand at liberty for holding some instru- 
ment or for other purposes. It consists of a cautery electrode, with 
the usual vulcanized rubber handle and slide ring for drawing the 
incanoescent cutting loop, but having the handle extended far 
enough back of the lower fixed ring that the hand may be applied 
for firmly holding the instrument, while the spring button f 01 clos- 
ing and interrupting the circuit is placed in front of I he fixed ring, 
to be operated by the forefinger jointly with the drawing back of 
the slide and loop by the thumb. The second invention consists of 
a vesicular electrode, with solid non-conducting head into which 
the ends of the battery-connecting wires are embedded in such a 
manner a3 to be readily brought in contact at the side and end, ad- 
mitting the application of electricity by a more easily manipulated 
device than with the vesicular electrodes hitherto In use. The third 
invention is an improved electrode, for common exterior applica- 
tion, by which the disagreeable feeling or shudder produced by the 
contact of the cold metallic or sponge surface with the body is ob- 
viated. It consists of a common electrode, provided with » reser- 
voir for hot water, and a tightly closed oriflce for keeping the con- 
tact surface warm for application. 

Improved Vegetable Dish. 

Mrs. Ella Portlngton, Factory vllle, N. Y.— This invention consists 
of a vessel provided with radial partitions, forming subdivisions, and 
a tubular center part, for being placed and rotated on a stand. A 
number of dishes are thus combined in one. 

Improved Bush Hammer. 

Charles LIttloflold, Vinalhaven (Carver's Harbor P. O.), Me.— Upon 
the ends of the sides of the head are formed flanges, the inner edges 
of which are curved upon the arcs of circles, and the ends of which 
project a little beyond the edges of the said head to form a seat for 
the cutters. The side plates have curved recesses formed in them 
to receive and fit upon the flanges. In the side plates, near their 
ends, are formed holes to reoelve bolts, by which the cutters are 
secured to the snid plates, and the cutters and side plates are secured 
to the head, binding the various parts of the hammer firmly 
together. 

Improved Coal Chute. 

Robert Dunbar, Mansfield Valley, and John Keegan, McDonald, 
Fa.— This consists of a chute with laterally swinging end scoop, con- 
nected by curved adjustable guard plates to the sides of the chute 
section, to be set to any angle thereto, for conveying the coal with- 
out shoveling to any part of the car or boat. 

Improved Portable Fence. 

Stark Olmstead, Brooks, Ind.— This consists of panels of sawn 
stuff, having two cross pieces a little distance apart at one end, so 
that openings are left between. There is one cross piece near the 
other end, beyond which the slats extend so as to be fitted in the 
holes between the two cross pieces of another panel. The parts are 
locked and bound fast by adjusting the panels so connected as 
nearly In a straight line as may be, making a zigzag fence, which 
stands upright without posts or stakes in consequence of that form. 
Besides the binding of the panels together by the coupling effect of 
straightening the line, a pin is driven diagonally through the pro- 
jecting end of one of the slats against the cross pieces. 

Improved Hoi-tine machine. 

" Victor Duhamel, Easton, Pa.— This invention is a machine which is 
put in operation by means of a pendulum and ratchet and pawls. 
It consists of a hoisting drum, which is turned by a pawl operated 
by the oscillation of the pendulum, when the latter is held to its 
work by a spring. The drum remains motionless when the pendu- 
lum takes Its return stroke. 

Improved Coal Shovel. 

James D. Tallmadge, of Chicago, 111.— Four wires, more or less, 
are bent into shape, and are then forced into a wedge-shaped fer- 
rule. The projecting ends of the wires are then bent by hand or 
upon a properly shaped block into the shape of an ordinary ash 
shovel. 
Improved machine for moistening Oleaginous Seeds. 

Alfred B. Lawther, Chicago, 111.— ThiB invention consists of a 
common or steam»heated reservoir, arranged with one or more re- 
volving perforated stirrer arms, by which the seed is thoroughly 
mixed and moistened under the admission of hot or cold water or 
steam. 
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Metallic Pattern Letters and Figures, to put on 
patterns of castlngs.al) sizes. H . W. Knight. SenecaFallB.N. 

Hoadley Portable Engines. R. H. Allen & Co., 
New York.Sole Agents of this best of all patterns. 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Friable & Co.. New Haven. Ct. 

For Sale— Large lot second hand Machinists' 
Tools, cheap. Send for list. I. H. Shearman, 45 Cort- 
andt Street, New York. 

Windmill rights and royalties for sale cheap. 
Mill tested and proved a success. See cut in Scientific 
American, April 10th. For circular, terms, &c, address 
E. S. Smith, Good Hope, McDonough Co., ill. 

Printers generally have been put under many 
obligations by the advertising firm of Geo . P.Rowell & Co., 
New York, for theirprompt and courteous manner of do- 
ing business. We doubt whether Just blame can in any 
single case be laid on them for dereliction of duty or the 
nonfulfillment of the terms of any contract. —[Exchange.] 

Employment wanted by an educated civil engi- 
neer, draughtsman, and machinist. C. S. D., Lock Box 
183, Waterbury, Conn. 

A competent man desires a situation to take 
charge of Steam Heating Business, or to act as foreman. 
No objection to leave the city. Address Business, 59 
Second St., New York. 

Sumac : Dealers in this article are invited to ap- 
ply to S. C. Merill, 871 Eighth street, Louisville, Ky., 
giving Information as to Its preparation, etc. 

For Sale— A new, well finished Horizontal Engine, 
2 In. bore, 4 in. stroke. J. H. Vail, Box 302, New Bruns- 
wick, N. J. 

Entirely New Household article, used everyday, 
Pat'd June 15, 1375. New Jersey for Sale. Address, with 
stamp. L. W. & J. F. Smith, Vineland, N. J. 

Patterns,Patent Office and Experimental Models, 
made by Crook & Herring, 36 Center St., New York. 

$25 to $50 per day to good agents to sell Well- 
Borlne Michinery. A Horse Bores from 10 to 48 In. d'am. 
Send for pamphlet. Pump & Skein Co., Belleville, 111. 

The American Saw File Guide, for correctly 
filing Saws, manufactured by E. Roti & Bro., New Ox- 
ford, Pa .will be sent free for Two Dollars, with terms to 
agents. Sells at sight. Gives entire satisfaction. 

Barry Capping Machine for Canning Establish- 
ments. T. Ii Bailey & Vail. 

For Sale, or to Let on Royalty— Canada Patent 
tor Hanging Eave Troughs and Conductor Pipes. Ad- 
dress J. P. Abbott, Cleveland, Ohio. 

Foot Lathes— Wm. E. Lewis, Cleveland, Ohio. 

Second Hand Steam Engines, Pumps, and Iron- 
Working Machinery. Catalogues free. E. E. Roberts, 
119 Liberty Street, New York. 

The " Scientific American " Office, New York, is 
fitted with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers signals are Bent 
to persons In the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
dwellings. Works for any distance. Price $6, with good 
Battery. P. C. Beach ft Co., 216 Canal St., New York, 
Makers. Bend for free lllustratea Catalogue. 

Scientific Expert, in Patent Cases, C. Gilbert 
Wheeler, US State St. , Chicago, 111. 

For Machine, Cap, Set, and Special Screws of 
every description, apply to Reynolds & Co, 145 East St., 
New Haven, Conn. 

Taft's Portable Suspension Bath— Address Por- 
table Bath Co., 156 South St. , New York City. 

Reynolds & Co., 145 East St., New Haven, Conn., 
manufacture small Routine Articles of every description 
for patentees. 

For Tri-nitroglycenn, Mica Blasting Powder, 
Friotional Electric Batteries, Electric fuses, Exploders. 
Guttapercha Insulated Leading Wires, etc., etc., etc., 
result of seven years' experience at Hoosac Tunnel, 
address Geo. M. Mowbray, North Adams, Mass. 

Wrought Iron Pipe— For water, gas, or steam. 
Prices low. Send for list. Bailey, Farrell & Co., Pitts- 
burgh, Pa. 

Small Gray iron castings made to order. Hotch- 
kiss & Ball, Foundrymen, West Merlden, Conn. 

Hotcbklss & Ball, West Merlden, Conn., Foun- 
drymen and Workers of Sheet Metal. Will manufacture 
on royalty any Patented articles of merit. 

Boult's Paneling, Moulding and Dovetailing Ma- 
chine is a complete success. Send for pamphlet and sam- 
ple of work. B. C. MichV Co., Battle Creek, Mich. 

For best and cheapest Surface Planers and Uni- 
versal Wood Workers, address Bentcl, Margedant & Co., 
Hamilton. Ohio. 

Dickinson's Patent Shaped Diamond Carbon 
Poinis and adjustable holder for working Stone, dressing 
Emery Wheels, Grindstones, &c, 61 Nassau St., N. Y. 

The Original Skinner Portable Engine (Im- 
proved), 2 to 8 H.P. L. G. Skinner, Erie, Pa. 

Camp Lounge, $5. C. L. Co., Troy,N.Y.,andNor- 
walk, Ct. N. Y. City salesroom, 177 Broadway. 

Pipe and Bolt Threading Machines. Prices from 
180 upwardB. Address Empire Manufacturing Company, 
48 Gold Street, New York. 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co., 25 Whitney Avenue, New 
Haven Conn. 

American Metaline Co., 61 Warren St., N.Y. City. 

Small Tools and Gear Wheels for Models. List 
tree. Goodnow ft Wlghtman. 23 Comhlll. Boston. Mass. 

Peck's Patent Drop Press. Still the best in use. 
Address Mllo Peck. Hew Haven Conn 

Faught's Patent Round Braided Belting— The 
Best thing out— Manufactured only by C. W. Amy, 301 ft 
303 Cherry St., Philadelphia, Pa. Send (or Circular. 

Three Second Hand Norns Locomotives, 16 tuns 
each; 4 ft. sa Inches gauge, for sale by N. O. 4 C. R. R. 
Co.. New Orleans. La. 

Genuine Concord Axles— Brown,Fisherville,N.H. 

Temples and Oilcans. Draper, Hopedale, Mass. 

Price only $3.50.— The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets the electric light, 
giving alarms, and various other purposes. Can be put In 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. P. C. Beach ft Co., 246 Canal St., New York. 

For 13, 15, 16 and IB inch Swing Engine Lathes, 
Address Star Tool Co., Providence, R. I. 

Spinning Rings of a Superior Quality— Whitins- 
vllle Spinning Ring Co., WbltlnsvUle, Mass. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
ft Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 



For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston. Mass., for circular. 

Hydraulic Presses and Jacks, new and second 
nand. Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon. 470 Grand Street New York. 

For Solid Wrought-lron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa. for 
lithograph, ftc. 

All Fruit-can Tools, Ferracute W k's,Bridgton,N. 3 




E. W. P. will And a recipe for waterproof 
glue on p. 204, vol. 31.— J. M. B. will find a recipe 
for cement for wood and glass on p. 298, vol. 30.— 
J. A. L. will find directions for makingsun dials on 
p. 409, vol.29.— E. I. will find a recipe f er aquarium 
cement on p. 202, vol. 28.— E. A. H. will find direc- 
tions for tinning iron on p. 362, vol. 31— F. H. R. 
will find an answer to his question as to propor- 
tioos of an oscillating engine on p. 359, vol. 32.— A. 
E. M. will find a recipe for filling for black wal- 
nut wood on p. 315, vol. 30.— E. S. H. will And de- 
tails of a simple method of galvanizing iron on p. 
346, vol. 31.— M. B. will find a recipe for a cement 
for leather on p. 119, vol. 28.— W. C. L. will find a 
recipe for shoe polish on p. 283, vol. 31.— E. R. B 
can gild devices on china by the method described 
on p. 41, vol. 27.— J. B. Jr. can stain glass blue and 
red by following the directions on p. 390, vol. 30.— 
G. O. Jr. will find an explanation of the silvering 
on glass mystery on pp. 267, 331, vol. 31.— J. K. will 
find directions for making a cool chamber on p. 
251, vol. 31.— H. H. can polish tortoiseshell by fol 
lowing the directions on p. 122, vol. 27.— P. F. T.'s 
literary queries are not in our line.— M. G. F. can 
coat iron castings with copper by the process 
described on p. 90, vol. 31.— P. & Co. can enamel 
iron by the methods given on p. 362, vol. 32.— L. K. 
Y. will find a recipe for cement for leather on p. 
119, vol. 28. 

(1) A. F. A. asks : Would a meniscus lens 
1% inches in diameter, of 6 inches focus, do for a 
camera for taking photographs ? A. Yes, with a 
stop in front of lens. 

(2) C. S. asks : 1. How many times the fo- 
cus of the lens must a radiant be placed so that 
the rays may reach the lens sufficiently parallel to 
form an accurate image at the principal focus? 
A. At finite distances the image is found at the 
shorter conjugate focus. 2. In testing an achro- 
matic, while correcting for spherical aberration, is 
there any means of knowing on what surface the 
local correction should be made? A. The outer 
surface. The modern practice is to slightly under 
correct far color, the spherical aberration being 
entirely ramoved. 3. If you will favor us with 
some practical points in the testing and centering 
of achromatics, going into details, you will do a 
great deal for us who are interested in optical ex- 
periments, by saving us numerous failures merely 
from oar want of knowledge. A. To test an 
achromatic, remove the eyepiece and look at the 
objective lighted by the full moon. Every streak, 
bubble, or scratch will appear. To center the ob- 
ject glass, put on the cap, place a candle flame at 
the focus, and tip the glass by bits of tinfoil until 
the reflected images seen through the blue cone 
are coincident. Repeat, revolving the tube 90° at 
a time. In testing for spherical aberration, the 
images must be sharp, and blurred quickly by a 
slight movement of eyepiece. Drops of mercury 
in the sun make a good test object. The test for 
achromatism : The edge of moon must be claret 
purple inside the focus and yellowish green out- 
side, colorless when most distinct. Remember 
that the Huyghenlan eyepiece shews color at the 



(3) S. asks: 1. How long after interment in 
the usual mode can human remains be identified 1 
A. The time depends on the nature of the soil. 2. 
Are the skulls and bones of savage races more en- 
during in the earth than those of civilized races? 
A. No. 

(4) J. S. C. asks: What will remove the 
stain of linseed oil from white cotton material ? 
A. Try a little benzine or benzole. 

(5) I. Mel. asks: When phosphide of calci- 
um is put Into water, does the base reduce to pow- 
der (simultaneously with the evolution of sulphur- 
etted hydrogen) or does it remain solid? A. The 
hypophosphite formed is readily soluble in water 
and goes into solution immediately on formation. 

(6) F. W. D. says : I am experimenting in 
photography ,and meet with pretty good success in 
taking negatives ; Dut when I come to flx the 
prints, the operation baffles me. I have made a sil- 
ver bath for the prints in two or three different 
ways, and the result is the same in every case, 
namely, the print will always turn to a tan color, 
instead of remaining black or dark purple. My 
fixing solution is hyposulphite of soda and water, 
dissolved in proportions varying from 8 ozs. in 1 
quart water to 8 ozs. in 3 quarts water. I leave 
the prints in the fixing solution about 15 minutes ; 
but they turn within a minute or two. I do not 
think the fault is in the printing, for I have ex- 
posed them till they were so dark as to be almost 
imperceptible. Where is the difficulty ? A. This 
brick red color will always be found in ordinary 
silver prints. To obtain this required depth of 
color it is necessary to subject the print to a ton- 
ing process, with chloride of gold, or with sulphur, 
as described in answer to W. P. K., p. 409, vol. 32. 

(7) W. P. S. asks : In parts of the west, 
lightning rods are not Insulated but built In the 
substance of the building. Would it not be equal- 
ly safe and much cheaper to insert platinum 
poinis from the most elevated parts of the build- 
ing? A. The rods should not be Insulated. Plati- 
num points neither add to nor diminish the safety. 
No rod is safe unless it is continuous, and is con- 
nected at its lower end with a large amount of 
metal or conducting material to the ground. 



(8) W. P. H. asks: Do you know of any 
means by which writing on old parchment can 
be bro'jght out so as to be legible ? A. Cover the 
letters with powdered ferrocyanide of potassium, 
with the addition of a little dilute muriatic or ni- 
tric acid. This treatment will cause the letters to 
immediately change to a beautiful deep blue color 
of great intensity. The superfluous fluid may 
then be immediately absorbed by the application 
of the edge of a piece of blotting paper, carefully 
bandied so as not to erase the letters, which are at 
flrat very sof tand also to avoid staining the manu- 
script. 

(9; W. W. B. asks : Can I make a cheap 
microscope, powerful enough to show the sap cells 
in hard and soft woods, such as maple, pine,spruce, 
etc.? What lenses do I want, and bow shall I 
place them ? A. Showing the sap cells of wood 
depends more on the preparation of the wood 
than on the power of the lens. You must cut very 
fine shavings (best done with a razor) in three 
ways, across the fiber, parallel to the fiber and 
with the year rings, and parallel to the fiber and 
across the year rings. Each shows the cells in a 
particular way; and by combining the observations, 
you can obtain the best idea of the cell structure. 
It takes onlj a weak power to see these cells. But 
do not attempt to make a microscope ; rather buy 
one. A small microscope, that is, one with a 
single lens, will answer, and this costs so little that 
it would be time lost to attempt to make lenses. 
If you can buy a very small lens of short focus, 
that is, with sharp curves, you may easily mount 
it in a stand ; and a simple trial will soon show you 
where to place the lens and the objeot. 

(10) I. K. says : In a dispute upon the sub- 
ject of electricity, my friend said that it was a 
force, and I said it was a substance. Which is 
right ? A. This is a question about which the best 
electricians disagree. 

(11) W. P. asks : In making sulphur molds, 
what is used to harden the sulphur and take away 
the brlttleness ? A. We do not know of anything 
that satisfactorily fulfils both these require- 
ments. 

(12) C. G. V. P. says : Pounded glass dust- 
ed on fresh paint makes a beautiful effect for or- 
namental work. Is such glass an article of trade ? 
A. The substance known as pounded glass Is man- 
ufactured in the glass house by dipping the end of 
the ordinary long metallic tube into the pot of 
pasty or semi-fluid glass In the furnace, when on 
removing the rod a ball of the pasty material re- 
mains attached to its extremity. This is blown by 
the workman into a huge bubble, and until the 
sides approach the thinness of the soap bubble 
film, when an additional puff of air into its inte- 
rior from his lungs causes it to burst and fall in 
minute spangles and dust into a proper receptacle 
prepared for them. 

(13) B. E. D. asks : How can I make a ca- 
mera lucida? A. The simplest form of this in- 
strument consists of a thick and finely polished 
piece of plate glass placed perpendicular to the 
drawing board and also to the body of the drafts- 
man. The picture or design which it is wished to 
reproduce is placed with its bask upon the board 
at one side of the glass plate, while the paper for 
the reproduction is placed in like manner upon 
the opposite side. On looking at the glass plate 
from above, and slightly on that side upon which 
the design lies, an image of the same is distinctly 
seen, apparently on the drawing paper on the op- 
posite side of the plate. 

(14) B. D. asks: Can a lithographer perfect 
the corners, turns, shading, etc., of imperfect 
writing ? A. Yes. 

1. In a new schoolroom the blackboards, painted 
on brick walls, sweat so much that they become 
useless for several days. The room is on the lower 
floor, out not in a basement. Can you give me the 
cause, with a remedy to prevent it? A. It is very 
likely due to the fact that the walls have not yet 
become thoroughly seasoned. Keep the interior 
of tho room at as warm a temperature as possible 
until the annoyance is dissipated. 2. I have a pre- 
scription for painting blackboards in which spirits 
and spirit varnish are both mentioned. Please tell 
me the difference between them. Is not spirits 
another name for alcohol? A. Spirit varnish is 
probably a solution of shellac in alcohol. Alcohol 
Is commonly called spirits. 

Is there any method, process, or ingredient that 
will keep Ink from freezing? A. Ink may be pre- 
served from freezing by enveloping the vessel 
containing it in some non-conducting substance, 
such as straw, sawdust, or woolen fabrics. 

(15) T. S. G. asks : How high can a pump 
draw water up a tube ? Can it draw over 33 feet ? 
A. No : 33 feet is the highest. The pump should 
never be more than 28 feet from the water, and 
even then it requires a flrstrate pump to suck 
water. 

(16) F. A. B. asks: What are the ingredi- 
ents for glazing earthen or crockery ware ? A. 
For ordinary earthenware use the following: 
White sand 40 lbs., pearlasb 21 lbs., and common 
salt 15 lbs. Calcine them for some time over a 
moderate fire, and when the mixture is cold grind 
to a very fine powder. When wanted, temper it 
with water, and it will be ready for use. 

(17) W. E. T. asks : Is there any prepara- 
tion for silver plating iron ? A. Yes. See pp. 84 
and 405, vol. 32. 

How can I take ink stains out of leather? A. 
Try a little oxalic acid in water. 

(18) F. S. asks : How can I cut glass tub- 
ing? A. We separate small glass tubing very 
easily and without difficulty by first scoring it all 
the way around, at the point where the separation 
is desired, by means of a small three-cornered file. 
The tube is then grasped firmly with both hands 
on either side of the file mark, with the thumbs 
approaching it on opposite sides to within about 
an eighth of an inch ; a quick and Arm pressure 



with both thumbs, simultaneously, while the rest 
of the hand remains in position, will do the work 
satisfactorily. To remove the sharp edges of the 
severed tube, it is only necessary to hold its ends 
alternately in the flame of a spirit lamp or Bunsen 
burner for a few minutes. 

(19) A. L. B. asks: 1. What is citrate of 
magnesia? A. It is a combination of citric acid 
(acid of lemons) with magnesia. 2. How is it 
made? A. It may be formed by decomposing the 
carbonate of magnesia by a hot aqueous solution 
of citric acid. 3. What are its properties? A. It 
is used medicinally as a mild laxative. 

(20) E. L. G. asks : Is there a cheap way of 
producing an electric light to be used for 12 hours? 
A. A suitable light for your purpose would re- 
quire an electromotive force equal to about 50 
Grove or Bunsen cells. The cost of such a light 
(derived from the consumption of zinc, etc., in the 
battery), for the period of time that you mention, 
would be considerable. The electric light may 
now, however, be obtained at a very moderate 
cost, by means of a Gramme's machine, driven by 
a small steam engine or other available power. 
In this case the electric energy Is not obtained by 
chemical action, but by the direct conversion of 
mechanical motion into electricity. 

(21) B. F. T. asks : Is the heaviest coal the 
best? A. Not always. The Impurities contained 
in coal very materially affect the specific gravity. 

(22) C. D. asks : How can I tranefer printed 
letters to silver or silver plate for engravings ? A. 
Try the process of daguerreotypy. 

(23) M. S. W. says : I desire to utilize the 
escape steam of an engine 12x48 inches, working 
at 75 lbs. pressure, by passing it through copper 
pipes placed in a wooden tank 25 feet long by 36 
inches wide. I use a 4}£ inch exhaust pipe of cop- 
per, which I propose to connect with two il4 inch 
copper pipes that will run round in the tauk. 1. 
Shall I, in this arrangement, utilize much heat ? 
A. You can utilize a considerable portion of the 
heat in the exhaust steam by this method. 2. 
Will this make much back pressure on my en- 
gine? A. Not materially. 3. Would you advise a 
steam trap? A. A trap will render the apparatus 
more efficient. 

(24) J. C. H. says : I have a 1 horse power 
engine and vertical boiler. The boiler is 18 inches 
in diameter, 32 inches high, with firebox 15 inches 
diameter, 16 inches high, and 24 half inch tubes 16 
inches long. In using wood or coke for fuel it 
works very well, but I desire to use soft coal be- 
cause it saves firing so often. One day's use of 
soft coal stops the tubes up with soot, so that they 
require to be cleaned every day. How can I rem- 
edy it? A. Try the plan of dampening the coal a 
little before firing. 

(25) J. M. asks: What size of boiler will 
suit a 15 feet long boat with a 15 inch diameter 
screw propeller, and of what size should the cyl- 
inder be ? A. Cylinder 2)4x4 inches. Boiler with 
40 to 50 square feet of efficient heating surface. 

(26) E. R. says : A mill takes its supply of 
water from a well that is dug to the depth of 45 
feet, and bored 50 feet further ; the well does not 
supply sufficient water, and I propose to remedy it 
by closing the top of the well airtight, and con- 
ducting the exhaust steam of the engine into the 
well at the top, then suspending a pipe of same 
size as pipe from engine from the top to within 3 
or 4 feet from the bottom of the well, and con- 
necting the top of this pipe with the open air by 
means of another pipe. The well being 5 feet in 
diameter, the steam would be brought in contact 
with over 700 square feet of rock condensing sur- 
face, which would, I believe, condense the greater 
part of the steam, or enough to supply the defi- 
ciency. How will this arrangement do ? A. Your 
idea strikes us very favorably. 

(27) H. E. S. asks : Is the pressure of water 
greater on the bottom of a tube that is twice the 
diameter at the top that it is at the bottom, than 
in a tube that is the same diameter through the 
whole length ? A. If the hight of water in each 
tube is the same, the pressure on the bottom of 
each, per unit of surface, is also the same. 

(28) J. M. S. — The Chicago newspaper re 
f erred to had no authority for saying that the Pa- 
tent Office had sets of from 20 to 25 volumes of 
annual reports, which parties could have mailed to 
them by addressing the Commissioner, enclosing a 
small fee to cover postage. The reports remaining 
in the Patent Office are not of a connected series, 
being mostly for years between 1859 and 1862. 
These are of no real service in looking up inven- 
tions, and, without subsequent volumes, are a de- 
lusion and a snare to any who are searching for 
reliable information as to patents issued. The best 
way is to employ some one accustomed to making 
searches in the Patent Office to examine and re- 
port if an invention is probably patentable. By 
sending a model, drawing, or photograph, accom- 
panied with description and a fee of $5 to the of- 
fice of this paper, such examination will be made 
and a written reportsent by mail to any part of 
the world. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents.and 
examined, with the results stated : 

R. B— It is iron pyrites.— W. R. W.— Your speci- 
men of tree lice is,so far as we know, undescribed. 
We have sent it to the Department of Agriculture, 
Washington, D. C— W. H. M.— They are fossils, 
consisting of silex, clay, and oxide of iron, but not 
sufficient to make an ore.— J. C. W.— The clay is 
worthless for making porcelain.— J. McW.— They 
are specimens of quartz and serpentine,of no value. 
-J. G. McM.-It is hematite.-W. M. S.-We did 
not detect nickel. 

Correspondents who send specimens of miner- 
als, well waters, entomological and botanical sub- 
jects, etc., for examination, should carefully and 
legibly mark the package or box containing the 
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same witb the sender's name. Much confusion and 
trouble Is often caused by such unmarked pack- 
ages becoming separated from the letters sent 
witb them. 

W. B. H. asks : When is the best time for 
moving grape vines?— S. asks; How can I make a 
red, blue, and wbite stencil ink, sucb as is used for 
marking boxes, etc. ?— C. L. S. and others ask: How 
can I make transfer paper for marking linen in- 
delibly ? It is used in this way : Place the trans- 
fer paper upon the linen to be marked, and over 
that place a piece of ordinary white writing paper, 
and mark with a lead or slate pencil or stiletto 
Heat the writing with a moderately hot flat iron 
for two or three minutes, and it is permanent.— W. 
F. W. asks : What prevents bees from swarming, 
and what will induce them to swarm ? 



COMMUNICATIONS RECEIVED. 

The Editor of the Scienttfic American ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjects : 

On the Keely Motor. By J. C, by E. T., by J. J. 
A., by O., by C. F., by W. L. D., by B. K., and by 
J. C. H. 

On Evergreens in Orchards. By F. R. E. 

On Tides in the Gulf of Mexico. By T. H. 

On Powder Mill Explosions. By J. M. 

On the Spider's Web. By S. T. W. 

On Melting Iron. By T. H. A. 

On Spring Power for Cars. B y F . G. W. 

On a Singular Electrical Phenomenon. By 
T. P. C. 
Also inquiries and answers from the following : 

G. H. B.— F. H.-J. D. C— C. C.-J. D. S.-C. B. B. 

-H.G. W.-D. A. W.-B. C.T.-B.C.C. 



HINTS TO CORRESPONDENTS. 

Correspondents whose Inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all; 
bu t we generally take pleasure in answering briefty 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent : " Who buys rare coins ? Who makes 
wooden screw bungs? Who builds bridges? 
Where can molds for ornamental vases be ob- 
tained? Who sells pure platinum? Who soils en- 
graver's tools?" All such personal inquiries are 
printed, as will be observed, in the column of " Busi- 
ness and Personal," which is specially set apart for 
that purpose, subject to the charge mentioned at 
the head of that column. Almost any desired in- 
formation can in this way be expeditiously ob- 
tained. 
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INDEX OfInVENTIONS 

FOB WHICH 

Letter* Patent of the United State* were 
Granted In the Week endlns 

June 29, 1875, 

AND EACH BEARING THAT DATS. 

[Those marked (r) are reissued patent*. 1 



Addressing machine, E. Longley 164,925 

Air compressor valve, etc. .Reynolds & Miller 165.120 

Anchor, W. A. Currier 164,975 

Anchor, A. Smith 165,036 

Bale tie, W. P. Elliott 165,081 

Bandfastener, E. Dresser 165,079 

Basket, stave, S. H. Wheeler 165.045 

Basket, wicker, U. S. Wolf 165,047 

Beams, etc., making hollow, 1. Hahn 165,094 

Bed bottom, snrlng, J. C. Anderson 164,957 

Bedstead, invalid, Deneef and Wilkin 165,075 

Beer, etc., compound for preserving, W. Zinsser 165,145 

Beer with gas, charging, J. C.Kennedy 166,004 

Jielt coupling, G A. Manning 165,010 

Bessemer converter, A. S. Dunning 164,982 

Bit, expansible, F. Wlllig 164,953 

Bit, wood-boring, G. L. Holt 161,999 

Blacking bottles, etc., stopper for, H. D. Forbes. 164,912 

Blast apparatus, hot, H. Essex 165,084 

Boiler for stoves, etc., upright, Lawton & Gibson 165,105 

Boiler.steam, E. D. Leavitt, Jr 165,006 

Boilers, covering for steam, W. Peters (r) 6,516 

Boiler feed water heater, J. Armstrong 164,959 

Boot, T. Powell, (r) 6,522 

Boot rands, cutting, C. H. Brlgham 164,963 

Boot toe protector, R. & J. Evitt 164,085 

Boots, crimping leather for, S. W. Jamison, (r). 6,525 

Bottle carrier, soda, A. F. Knorp 165,005 

Bottle dropping. C. C. Garrett 165,091 

Bottle measuring, F. S. Baldwin 165,054 

Bottles, extracting corks from, Page & Fahy 164,931 

Brewer's washing machine, F. Cramme .. 164,906 

Bung and bush, W. Johnson 165.001 

Burner, electric gas lighting, S. Gardiner, Jr 165,090 

Burnerfor heating, gas, W. R. nanka 165,095 

Burner, lamp.T. D. Pjrsons 164,932 

Burning hay, straw, leaves, etc., A. Hamilton 164,998 

Bustle. C. O. Crosby 165,069 

Butter box veneers, preparing, S. F. Spaulding... 165,945 

Camera stand, F. M.Spencer 165,038 

Can, airtight, S. Joyce 166,003 

Canes, etc., bone handle for, J. Harvey, (r) 6,518 

Cap, reversible, M. fox 164,987 

Car Drake, Aldrlch & Hugglns 164,955 

Car brake, S. P. LIttlefleld 165,008 

Car coupling, W. H. Bodenhamer 164, 96L 

Car coupling, C. E. Ramage 165,025 

Carreplacer, W. Elms 165,082 

Car starter, Bailey & Pool 165,052 

Carstarter, G. S. Curtis 165,070 

Carbureter, J. R Allen 165,050 

Carpet stretcher, E. P. Shaffer 165,032 

Carpet stretcher and holder, D.Peters 165,022 

Carriage seat, C. K. Melllnger — 165,016 

Cartridge eases necking, B. Payne, (r) 6,520, 6,521 



Catch for cupboards, etc . , C . G . Schneider 

Casting plow points, G. Wlard 

Casting propeller wheels, flask for. Swift & List. . 

Centrifugal machine, G. Dlnkcl 

Chimney cowl, A. J. Robinson 

Chuck, planer, Prouty, Coes, & Taft 

Churn, rotary, Felt & Child 

Churn, rotary, J. J. Shelton 

Cigar mold, N. Du Brul 

Cigar tip cutter, etc., E. F. W. Elsenmann 

Clutch, friction, I. Arnold 

Cock, stop, A. SnyJer, 

Cooler, milk, w. H. Johnson 

Corn stalk cutter, A. C. Smith 

Cotton compress, J. J. Cahoon 

Cotton openers, beater for, J. E. Crane 

Cotton pickers, beater for, G. E. Taft 

Crimping machine, S. W. Jamison, (r) 

Culinary grater, E. Woodward. 

Cultivator, T. F. &. W. Vandergrift 

Cultivator, corn, A . F . Batcheller 

Dial, gage, Crosby & Meady 

Dredger, pneumatic, W. Smith 

Drill, steam rock, J. C. Gltbens 

Drills, chuck for rock, J. C. Glthens 

Drip trough fer ice boxes, Dyer & Powell 

Dryer and baker, W. P. Corsa 

Drying apparatus, L. K. Fuller 

Egg box|covers, etc., fastening, W. Weis 

Engine, air hand, C. W. Riley 

Engine, electro-magnetic, T. Chutaux 

Engine, fire, J. llean 

Engine governor, steam, J. C. Hoadley 

Engine governor, steam, C. G. Sims 

Engine, steam, D. K. West 

Eyelet, T. Garrlck, (r) 

Fats, separating, C. M. CreBSOn 

Feedcutter. E. Wagoner 

Feedcutter, T. Webb 

Fence wire, D. C. Stover 

Fence wires stretching, J. F. Duffy 

Filling hook for weaving hair cloth, J. Turpie... 

Firearm. breech-loading, O. Schneeloch 

Firebrick, manufacture of, J. P. Alexander 

Fire irons, stand for, E. A. Jackson 

Fireplace, W. Tweeddale 

Flower pot, J. S. Johnson 

Food preserver, C . Brown 

Footrest, Edgcomb & Gore 

Fork and skewer pull, combined, F.. W. Anderson 

Fork and skimmer combined, A. B, Nott 

Fruit dryer, A. J. Reynolds 

Fruit picker, J. Bailey 

Furnace and range, hot air, L. G. Hallbcrg 

Furnace and stove, E. Hawkes 

Furniture castor. J. T Codman 

Fuse, electric, C. L. Kalmbach 

Gage dial, Crosby & Meady 

Gas from petroleum, J. McClarty 

Gas scrubber and condenser, W. H. White 

Gateway, S. L. Fisher 

Glove stretcher, D. S. Hayward 

Grain drill. E. D. Mead 

Grain tally. A. K. Munson 

Harness hame, A.H. Cresap, Jr 

Harrow, J. Mastern 

Harvcster.L. B. Stilson (r) 

Harvester cutter, T. R. Arnold 

Harvester pltman,gulde ,etc ., E . F. Herrlngton (r) 

Harvester rake, J. S. Marsh 

Hat and cap, lsldor& Heln 

Head block, J. F. Cook 

Heatlngbulldlngs, etc ., A. P. Pitkin 

Heating apparatus, steam, I. C. Richardson 

Hen's nest, J. P. Clement 

Hinges, covering plate for, H. T. Blake 

Hook, snap, G. Reynolds 

Hopple, J Shlve 

Horse toe weight, etc., H. D. McKinney 

Horseshoe blank bar, H. H. Gllmore 

Hose, hydraulic, J. M. Stone 

Hub, A. Rimes 

Ice boxes, drip trough for, Dyer & Powell 

Ironing board, G. E. Hollister 

Jar lifter, W. W. Brower 

Key hole guard, J. Goldstein 

Knife, tobacco. Lane & Cullom 

Ladle, Curtis & Rowley 

Lamp chimney, G. Niedermalr 

Lamp fount. E. Brown 

Lamp, gas fitter's, J. D. Galloway 

Lantern, reservoir street, A. H . Watklns 

Lathing, Becuring metallic, J. W. Hoyt 

Leather, treatment of, H. Smith — 

Lock for doors, W.Unverzagt 

Locks, catch plate for bag, W . Roemer 

Locomotive, hydrocarbon burning, J. M. Goodwin 

Locomotive exhaust, W. Stamp 

Loom, J. M. Llnscott 

Match safe, H. C. Wilcox 

Measuring packaged fabrics, S. C. Talcott 

Moldings, polishing, J. A. Dayton 

Motion, transmitting and regulating, J. Zengel. . 

Oil tank extinguisher, K. Dlttrich 

Oiler, Bohm.Stuhr, ana Joecken 

Ore, treating, D. MIndeleff (r) 

Organ, reed, Bach andBerg 

Organ keyboards, etc., making, M. Pratt 

Paddle wheel. J. Salter 

Painters' use, breamer f or, I. Hayes. 

Paper barrel, J. W. Jarboe (r> 

Paper box, J. R. Van Vechten 

Paper cutter, rotary, A. Judson 

Paper folding machine, etc., C. Chambers, Jr 

Paperfoldlng machine, W. Daniels 

Paper folding machine, W. and C. Daniels 

Pavement, composition, J. P. Cranford (r) 

Pencil case, W. I. Ludlow 

Pencil rubber eraser, J. B. Blair (r) 

Photographic head rest, F. M. Spencer 

Photographic vignetting machine, C. C. Merrill.. 

Photographs, burnisher for, E. R. Weston 

Piano stringing device, A. G. Gardner 

Picture frame, J. T. Robertson 

Pipe, smoking, C. J. Jonasson 

Pitman, J. R. Taylor 

Planes, guide for bench, H. P. Taylor 

Planing machine, wood, J. S. Graham 

Planter check row attachment, M. Newton 

Plows, L. B.White 164,951, 

Plow points, casting, G. Wlard 

Plow, Bulky, G. Moore 

Pocket books, clasp for, L. Messer 

Polishing machine feed, J. A.Dayton 

Posts, metal cap for, J. Davenport 

Press, brick and soap. J. H. Hearn 

Press, cotton, S. Dike 

Press, hay and cotton, J. L. De Witt 

Press, hay and straw, L. Kirk 

Pump governor, C. W. Mills 

Punch E. J. Brooks 



164,941 
165,046 
165,039 
165,077 
165,028 
164,934 
165,086 
165,033 
164,981 
164,984 
164,898 
164,944 
165,102 
165,128 
164,903 
165,066 
164,948 

6,526 
165,143 
165,136 
164,960 
164,908 
165,035 
164,990 
164,991 
164,933 
164.974 
165,088 
165,044 
165,027 
165,064 
165.056 
164,917 
164,942 
165,139 

6,512 
164,907 
165,138 
165.043 
164,947 
164,910 
164,949 
165,031 
165,049 
165,101 
165,134 
165,000 
161,964 
161,911 
161,956 
165,117 
165,121 
l«5,0o8 
164,916 
164,995 
164,978 
164,921 
164.908 
165,012 
165,141 
164,986 
165.096 
165,015 
165,021 
161,067 
165.108 

6,524 
164,958 

6,511 
164,926 
165,100 
165,065 
165,933 
164,935 
164,971 
165,061 
165.122 
165,127 
165.01 4 
164,914 
164,946 
164,936 
164,983 
164,998 
164,968 
161,992 
165,104 
165,071 
165,116 
164,965 
165,089 
165,042 
164,919 
165,129 
165,041 
164,939 
164,915 
165,130 
163,924 
165,142 
165,131 
165,073 
165,144 
165,078 
164,962 

6,519 
164.900 
165,024 
165,029 
164,996 

6,515 
165.137 
164,920 
164,904 
164,977 
164,978 

6,511 
165,009 

6,510 
165,037 
165,017 
165,140 
164,988 
164,937 
165,002 
165,040 
165,132 
164,989 
165,115 
164,952 
165,046 
164,929 
165,110 
165,074 
164,979 
164,997 
164,980 
164,0;6 
164,922 
165,112 
165,062 



Radiator, steam, E. F. Osborne 165,118 

Radiator, valve for steam, J. W. Faxon 164,985 

Railway, pneumatic, R. R. Gregg 165,092 

Reflector, heat, L. B.Woolfolk 165,048 

Rein holder.M. Cain 164,970 

Revolvers, safety catch for, C. W. Hopkins 165,098 

Riveting machine, R. H. Tweddell 165,135 

Roofing, metallic. S. T. G.Morsell 165,113 

Rowlock. M. F. Davis 165,072 

Saw frame, buck, C. A. Hurlburt 165,099 

Saws, handle for crosscut, E.Andrews 165,051 

Scale and balance stand, R. Murdoch 165,114 

Scale beam, W. T. Robinson 164.938 

Shears, manufacture of , O.Norton 164,930 

Shoe and glove buttoner, G. Stackpole (rj 6,523 

Show case, W. B. Smith 105,034 

Sieve, Epeneterand Grahl 165,083 

Skirt supporter, C. P. Clark 164,905 

Slate, C. C. Shepherd 165,186 

Sleigh runner frames, bending, J. W. Karn etal. 165,103 

Sole edge machine, C. D. Blgelow 165,060 

Spark arrester, C. L. Eastman 165,080 

Sprlngsetting machine, A. J. Flsk 165,087 

Steamboat staging. A. J. Bell (r) 6,509 

Steel, casting, Crltchlo.wandKldd 165,068 

Stove grate, J. Moore, Jr 165,020 

Stove, heating, J. K. Babcock 164,899 

Strap handle, package, S. L. Harrell 161,994 

Table, extension, J. F. Martin 165,107 

Table, folding, E. J. Marsters 165,011 

Table, Ironing, J. L.Brown 164,966 

Table, parlor, F. H. Cutler 164,976 

Tag machine, H. D. Meotzel 165,109 

Tallor'smeasure, F. B. Smith 164,943 

Tailor's measuring apparatus, A. H. Richey 165,026 

Teeth, artificial, W. H. Gates 164,913 

Telegraph, dial electric, C. T.Chester 165,063 

Telegraph, train, A. Ryder 164,940 

Telegraph wire coupling, Barbour and Page 165,055 

Tobacco knife, Lane and Cullom 165,104 

Tobacco machine, plug, J. L. Jones (r) 6,517 

Tongue support, G. W.Burnslde 164,969 

Tool holding device, A. G. Rykert 164,124 

Toy chromatrope, T. J. W. Robertson 165,123 

Trace fastener, W.Wells 164, B5n 

Trap, self -setting animal, J. C. Porter 165, 0!3 

Treadle, foot. D. E. Lillis 165,007 

Trimming, G. E. King (r) 6,518 

Truss.M. Turley 165,133 

Umbrella.G. G.Griswold 165,093 

Umbrella handle, H G. Macklnney 165,106 

Valve, relief. T. T. Prosse. 165,119 

Velocipede. W. Bush 164,902 

Ventilating halls, etc ., P. Mihan 164,928 

Vehicle hood, W. H. Rowe 165,125 

Vehicle hub, J. C Hendry 165,097 

Vessels, air port for, J. S. Wilson 164,954 

Wash stand, M. P.Brown 164,967 

Washing machine. L. Becker 165,058 

Washing machine for brewer's use, F. Cramme.. 161,906 

Watch case spring and catch. I. N. Hopkins 164.918 

Water channel obstruction, preventing, L. Beebe 165,059 

Water sprinkling nozzle, C. H. Miller 165,111 

Water wheel, E. B. Cope 164,909 

Water wheel, turbine, W. Mercer 164,927 

Weather boarding, H. L. Cllppenger 164,972 

Weaving hair cloth, filling hook for, J. Turpie 164,949 

Windmill, G. Lauby 164,923 

Windmill, J. McGovern 162,013 

Windmill, J. Sanders 165,030 

Wire stretcher, H. Miles 165,019 

Wood-bending machine, W. Brlggs 164,901 

Wood.bit for boring, G. L. Holt 164,999 

Wringer, L. Becker 165,057 

Yarn, case* or exhibiting, H. J. Mlllmann 165,018 

DESIGNS PATENTED. 

8,428 to 8,439.— Carpets.— R. Allan, Tonkers, N. T. 
8,440.— Piano Stools.— G. W. Archer, Rochester, N. T. 
8,441.— Stoves.— W. Burrows, New York city. 
8,442.— Pottery.— T. H. Copeland, Gcdtles, N. Y. 
8,448.— Card of Buttons.— G. Farmer, Brooklyn, N. Y. 
8,444, 8,445.— Caepetb.— H. F. Goetze, Boston, Mass. 
8,446, 8,447.— Type.— C. E. Heyer, Boston. Mass. 
8,448.— Coffin Plates.— W. Parkin, Taunton, Mass. 
8,449.— Advertising Lantern. —F. L. Pisch.N. Y. city. 



SCHEDULE OF PATENT FEES. 

On each Caveat < 810 

On each Trade mark ..823 

On filing each application for a Patent (17 years) 813 

On Issuing each original Patent 8!i0 

On appeal to Examlners-m-chlef 810 

On appeal to Commissioner of Patent* 830 

on application for Reissue 830 

On filing a Disclaimer 810 

On an application for Design (SX years) 810 

On application for Design (7 yean) 813 

On application tor Design (14 yean) 830 



CANADIAN PATENTS. 

List ov Patents Grant kd ra Canada, 
Jane 18 to July 7, 1875. 

4,886.— P. Wright, Ottawa City, Ont. Backhand for cart 

saddles. June 18, 1875. 
4,887.— G. H. Reynolds, New York city, U. 8. Rock- 

drllllng machine. June 18, 1875. 
4,888.— L. Munro. Ottawa, Ont., et al. Spooler and pin- 
cushion combined. June 24, 1875. 
4,889.— J. E. Buerk, Boston, Mass., IT. S. Watchman's 

time detecter. June 24, 1875. 
4,890.— W. P. Wlddlfleld, Slloam, Ont. Saw carriage and 

feed movement. June 24, 1875. 
4,891.— E. Seaman, Andover, N. Y., U. S. Window 

blind. June 24, 1875. 
4,892.— J. S. Wallace etal , Belfast, Ireland. Fire extin- 
guisher. June 24, 1875. 
4,893.— L. B. Stilson, Minneapolis, Minn., TJ. S. Safety 

car truck. June 24, 1875. 
4,894.— £. F. Chapln et at., Boston, Mass., (J. S. Lamp 

extinguisher. June 24, 1875. 
4,895.-0. Pagan et at., Philadelphia, Pa., V. S. Roller 

tube expander. June 24, 1875. 
4,896.— J. M. Munro et al., Ottawa, Ont. Horse hoe. 

June 26. 1875. 
4,897.— F. Rourk, Montreal, P. Q. Ventilation of sewers. 

June 28, 1875. 
4,898.— N. Campbell, Rochester, N. Y„ U. S. Curtain 

fixture. June 28, 1875. 
4,899.— W. T. Wood, Mount Juliet, Tenn., U. S. Lamp 

extinguisher. June 28, 1875. 
4,900.— A. A. Post, New York city, U. S. Liquid meter. 

June 28, 1875. 
4,901.— F. J. Davis, Newport, Vt., U. S. Foot power 

lasting tool. June 28, 1875. 
4,602.— H. Hagle, Warwick, Ont. Gate. June 28, 

1875. 
4,908.— J. S. Brooks. Pittsburgh, Pa., U. S. Backing 

electrotypes. June 28, 1875. 



4,904.— J. C. Rorlck, Wauseon, Ohio, TT. S. Butter 

worker. June 28, 1875. 
4,905.— C. J. Eames, New York city, TT. a. Hydrocarbon 

reducing fnrnace. June 28, 1875. 
4,906.— C. Lundy, East Gwillimbury, Ont. Hay rake. 

June 28, 1875. 
4,907 J. Hewitt, Grimsby, Ont. Fluting and glossing 

Iron. June 28, 1875. 
4,908.— A. Beaudry. Boston, Mass. , U. S. Adze and ax . 

June 28, 1875. 
4,909.— J. Flower.Detroit, Mich., U. S. Street hydrant. 

June 28, 1875. 
4,910.— A. R. Morgan, New York city, U. S. Stove 

June 28, 1875. 
4,911.— Wm. C. Shorey. Napanee, Ont. Horse hay knives 

and forks. July 6, 1875. 
4,912.— S. Spencer, Boston, Mass., U. S. Burial casket. 

July 6, 1875. 
4,913.— A. Gardner, Windsor, P. Q. Bevel pump engine. 

July 6, 1875 
4,914.— G. W. Walker, Maiden, MaSB., (J. S. Portable 

ranges. July 6, 1875. 
4,915.— S. O. Greening, Hamilton, Ont. Lightning rod. 

July 6, 1875. 
4,916.— J. F. Glldden, De Kalb, 111., U. S. Wire fence. 

July 6, 1875. 
4,917.— C. A. Sipe, Fairmount, W. Va., U. S. Apparatus 

for depositing coffins. July 6, 1875. 
4,918.— M. Waterbury, Mason City, Iowa, TJ. S. Lamp 

extinguisher. July 6, 1875. 
4,919.— J. Bellamy, Newtonville, Ont. Bag holder and 

truck. July 6, 1875. 
4,920.— A. D. Williams, Yorkville, Ont. Dinner pail. 

July 6, 1875. 
4,921.— R. C. Lambart, Quincy, Mass., TJ. S. Heel and 

sole trimming machine. July 6, 1875. 
4,922.— R. R. Osgood, Troy, N. Y ., D. 8. Dredging ma- 
chine. July 6, 1875. 
4,923.— E. A. Beers, De Kalb Center, 111., 17. S. Draft 

equalizer. July 6, 1875. 
4,924.— W. D. Peters etal., Boston, Mass., TJ. S. Drainer 

for ships. July 6, 1875. 
4,925. -A. W. Newell, Bradford, Pa., TJ. S. Tincture 

and prescription bottle. July 6, 1875. 
4,926.— C. C. Brayley, Toronto, Ont. Rotary engine. 

July 6, 1875. 
4.927.-N. W. Clark, Clarkston.Mich., TJ. S. Fish-hatch 

lng apparatus. July 6, 1875. 
4,928.— W. S. Harland, Clinton, Ont. Self-heating glue 

pot. July 6, 1875. 
4,929.— J. Payne, New Hamburg, Ont. Thistle destroy- 
er. July 6, 1875. 
4.9S0.-A. H. Lafiin, New York city, U. S. Disintegrat- 
ing flberous substances. July 6, 1875. 
4,931.— A. Forbrlger, Cincinnati, Ohio, TJ. S. Drawing 

or copy book. July 6, 1875. 
4,982.— D. A. Root, South Bay City, Mich., TJ. S. Pad 

lock. July 6. 1875. 
4,933.— W. E. Skinner, Mllford, Mich., U. S. Quadrant 

bevel gage. July 6, 1875. 
4,934.— W. M. Caterson, Philadelphia, Pa., TJ. S. Poison 

bottle. July 6, 1875. 
4,935.— C. Windrath, Buffalo, N. Y., U. S. Cigar-bunch- 
ing machine. July 6, 1875. 
4.936.— R. Patrick et al., Branchton, Ont. Double-acting 

reversible rotary pump. July 7, 1875. 
4,937.— G. C. Hill. Danbury, Conn ., TJ. S. Ironing board . 

July 7, 1875. 
4,938.— W. M. Fuller el a ., New York city, TJ. S. Car 

heater. July 7, 1875. 
4,939.— A. H. Laflln, New York city, TJ. S. Dislntegrat 

lng flberous substances. July 7, 1875. 
4,940.— J. B. McDonald, Tiverton, Ont. Animal poke. 

July 7, "-875. 
4,941.— D. W. Douglas, Almonte, Ont. Water filter. 

July 7, 1875. 
4,942.— J. H. Crowell.Provideice, R. I., TJ. S. Machine 

for making weavers' harness. July 7, 1875. 
4,943.— J. M. Gover, Brockville, Ont. Extension drying 

table, etc. July 7, 1875. 
4,944.— J. Martin, Jr., Toronto, Ont. Brick-making ma- 
chine. July 7, 1875. 
4,945.— Russel Pickel et al., Plattsbuig, N. Y., TJ. S. 

Railway switch. July 7, 1875. 
4,946.— D. Pease, Floyd, N. Y. , TJ. S. Buckwheat clean- 
ing machine. July 7, 1875. 
4,947.— P. C. Marsh, Northampton, Mass., TJ. S. Reef- 
ing sails. July 7, 1875. 
4,948 & 4,949— E. Gray, Chicago, 111., U. S. Electro 

harmonic telegraphs. July 7, 1875. 
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Back Face ...... 81.00 a Une. 

Inside Pave ...... 75 cent* a line* 

Engravings may head advertisements at the tame rate 
per line, by measurement, at the letter press. Adver- 
tisements must be received at publication office at 
early at Friday morning to appear in next issue. 



For Sale, Cheap, 

Large lot of Second Hand Engines and Boilers: 

6 H. P. Portables, from $150 to *260 

8 " " •• 250 to 350 

10 " " " 300to 375 

12 " " ■' 325 to 400 

15 " " " 450 to 550 

Stationary Engines and Boilers in proportion. For de- 
scription, address THOS SMITH, Rouseville, Pa. 

"TWIN NOZZLE." 

COM- 
BINING 
JET, 
Sprinkler, and Stopcock s at 82.75. Only 
combination pipe with direct water way. Sam- 
ple mailed on receipt of price. 

S. J. WHEELER, 56 Lake St., Chicago. 

PURE LUBRICATING OIL— 25c. per gal. Send for 
Sample bbl. GEO. ALLEN, Franklin, Pa. 

John Cooper Engine M'f g Co., 

MOUNT VEBTiON, OHIO, 

Manufacturers of first class STATIONARY EN. 
GINES, 8 to 400 H. P., PORTABLE ENGINES. CIRCU- 
LAR SAW MILLS, STEAM BOILERS, ROTARY 
BOILERS, MILL AND FACTORY MACHINERY, &c, 
Build GRIST MILLS, guaranteeing 80 Barrels Flour 
with One Tun best Coal, or 50 Barrels Flonr with 
One Cord Best Wood i also, Engines to run on 3 lbs . 
coalper hour per Indicated horse power. 
tW" Send for circulars. 

tjtt T?C! Instant relief .and snre cure. Trial Box/re 
rHjlJO F. W. PUTNAM, 35 East Broadway, NY. 

AGENTS WANTED. 

i T*^a Men or women. $34 a week; Proof 
I^SyOJoSfiS mrn ' she<1 - Business pleasant and honor- 
* A "* * able with no risks. A 16 page circulat 

/ jgg andValuable SamDlesfree.45T A postal- 
card on which to send your address 
costs but one cent Write at once to 
F. M. REED. 8th ST.. new York. , 
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AGENCY FOB THE SALE OF PATENTS. Address 
J._W. HUGHES, 51 Liberty S t., New York . 

IRON CASTINGS for Machinery, &c, made to 
order. Will contract to furnish quantity at very 
low prices. T. SHRIVEB & CO., S33 E. MthSt., N.Y. 

J70K SALE, or Exchange for LAND— A Valua- 
ble patent for Marine and Stationary Engines— already 
troduced and In use on board of over twenty steam 
ships -requires but small capital, not expensive, and In 
the hands of a live man would yield a large profit . Satis- 
factory reasons given for Belling. Apply, by letter, to 
Box 827, Baltimore P. O. 

BOORWALTEU ENGINE. 

Compact, Substantial, Economical, 
and Easily Managed. Guaranteed to 
work well and give full power claimed. 
Englneand Boiler complete. Including 
Governor, Pump, tc, with shipping 
boxing, at the low price of 

3 HorsePower $252 00 

Hi " " 303 50 

(yPut on Cars at Springfield, Ohio. 
Address 

JAS. LEFFEL & CO., 

Springfield, Ohio; or 
109 Liberty git., New Y ork City. 

UPRIGHT SHAPING MACHINE. 

This machine 
Is built upon a 
bea^y column 
Instead of a 
frame, la much 
more simple In 
Its cons ruc- 
tion. It Is very 
strong and du- 
rable, aDd more 
easily operated 
than the old 
style. Price 
9125. Send for 
FRANK & CO,, 
182 Terrace St., Buffalo, N. T. 





price list and catalogue. 



[Jllimj WROUGHT 

Beams & Girders 



r PUhi Union Iron Mills, Pittsburgh, Pn. 
A The attention of Hnglneers and Architects Is called 
to our Improved Wrought- Iron Beams and Girders (pat- 
tented) , In which the compound welds between the stem 
and flanges, which have proved so objectionable In the old 
mode of manufacturing, are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. Fot descriptive lithograph address 
Carnegie Brothers & Co . Union Iron Mills. Pittsburgh. Pa 




strength, a finer finish, and 7s truer to gage, than anv 
other In use, renders It undoubtedly the most economical. 
We are also the sole manufacturers of the Cklebkatbi- 
Collins' Pat. Coupling, and furnish Pulleys, Hangers 
etc., of the most approved styles. Price list mailed on 
application to JONES ft LAUGHLINB. 

Try street, 4n& and 3rd Avenues, Pittsburgh, Pa. 
IMS. Canal St., Chicago, Hi. 
W* Stocks of tnls Shafting in store ana lor sale by 

FULLER, DANA, 4TFITZ, Boston, Mass. 

GEO. PLACE & CO., 121 Chambers street, N. Y. 

PIERCE * WHALING Milwaukee. Wis. 




THE SHAPLEY 



Portable Engine. 

Complete Power. 

BEST AND CHEAPEST. 

Send for Descriptive Circu- 
lar with Price List. 

R. W. WILDE, 

Sole Agent, 

90 Cortlandt St., N. Y. 

AIbo, Agent for CLARK'S 
PRESSURE BLOWERS 
AND EXHAUST FANS. 



RICHARDSON, MEBlAM & CO., 
Manufacturers of the latestlmprovedPatent Daniels' 
and Woodworth Planing Machines Matching, Sash and 
Molding, Tenoning, Mortising, Boring, Shaping, Vertical 
and Circular Re-sawlng Machines, Saw Mills, Saw Arbors, 
Scroll Saws, Railway, Cut-oft, and Rip-saw Machlnea 
Spoke and wood Turning Lathes, and various other klndi 
of Wood-working Machinery . Catalogues and price llsf 
sent on application. Manufactory, Worcester, Mass. 
Wm ehouse. 107 Liberty Street. New York- 



Bradley's Cushioned Hammer 




has larger capacity, Is 
more durable, takes up 
leas room, does more and 
better work with less ex- 
pense for power and re- 
pairs than any other Ham- 
mer In use. 

Guaranteed as recom- 
mended. Address 
BRADLEY 

Manufacturing" 
Company, 

Btbaoubs. N . T 



IMPROVED CENTERING ATTACHMENT. 




It Is designed to be fitted to the revolving Spindle of 
any Lathe, for the purpose of nndlngand drilling centers 
In round Iron. Price 16.50. 

KKKLY & LUDWIG, Philadelphia, Pa. 



"\pE W PATENT CAR FOR INCLINED PLANES, 

11 conveniently arranged to carry Passengers and Ve- 
htcles at the same time Descriptive Circular sent on 
aDplication. Address J. EARNSHAW, Civil Engineer, 
N. W. Cor. 4th and Rac^ Sts., Cincinnati, Ohio. 



Machwerv 



PLANING &MATCHINQ, 
MOULDING, MORTISING, 
.TENONING, RESAWING, SHAPING 
L BAND & SCROLL SAWS &c.&c.^ 



W^-ciNCINNATlo. "• 



FIRE PROOF SHUTTERS. 

CLASS & CO'S SELF-COILING BOLLINO STEEL SHUTTEB8 (Burglar Proof), For Store 

Fronts and Rear Windows, require no machinery or balance weights , and can be applied to any opening ; also Holi- 
ng Wood Shutters for Stores and Dwellings. Thousands are in dally use, and are acknowledged the bast shutters in 
the world. Bend for Catalogue to JAMES G. WILSON, Manager, 

.118 West 36th St., New York, and at 
London, Paris, Vienna, and Berlin. 



STEAM PUMPS. 

FIRST PRIZES, VIENNA, TARIS, NEW YORK, 

BALTIMORE, BOSTON. 
Send for circular of recent patented improvements. 
THE NORWALK IRON WORKS, 

South Norwalk, Conn. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Cruenes all hard and brittle substances to 

any required size. Also, any kind of 

Stoxb for Roads and for Conobbtk, Ac. 

Address BLAKE CRUSHER CO., 

New Haven. Conn. 



The HOADLEY 
PORTABLE STEAM ENGINE. 



Automatical cut oi-t rec.uhtor 



BMW'CCD VAIU 




THE DESTif MOST ECONOMICAL ENGINES 

5EWn FOX CIRCULAR . 

THE J.C.HOADLEY 00. LAWRENCE.MASS. 



pUNCHTNQ pSMPtfBgfflfi 

DROP PRESSES, middlbtowk, conn 




Small Tools of all kinds ; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Engines, Slide Rests, &c. Catalogues free. 
GOODNOW & WIUHTMAN.SSCornnill, Boston. Mass. 




WOODWORTH SURFACE PLANERS 1125. Planers 
an d Matchers, 1350. S.C. HILLS, 51 Courtland 
street. New York. 

<n?T\1jV'«P "D A CO V" " A *«** °o°^ on tbe * rt *" 

JjU JJ VUXViiX II X • Writing by Bound ; • ccm 
slete system of Phonetic Short Hand — the shorted, most sic: pie 
easy, and comprehensive, enabling any one, in a short time, to report 
trials, speeches, sermons, Ac. The Lord's Prayer Is written wlti 
forty-nine strokes of the pen, and 140 words per mlnnte. The cnem 
ployed should learn this art. Price, by mall, 50 Cls. Agents wanted. 
Address T. W. EVANS 4 00.. 189 8. Seventh street. Folia.. Pa. 

STEEL STAMPS. 

List and Samples free. E. M. Douglas, Brattleboro' ,Vt. 

f&sKiK!>"» THE IMPROVED CELEBRATED 

• ■— inrs ■■«■ ARMSTRONG HEATER AND LIME 

CATCHER reinovesand prevents Scales 

in the Boilers by supplying tta em with 

pure water. Will save its cost in fuel 

within one year. All parties using steam 

Bhould have one. 

sll' 1 ■ A For particulars and clrcu- 

wmB^BKBEafwasaBanBAr i a rs, address 

BAUGHMAN, CURTIS & 
ENlGHT, Manufacturers, 

Toledo, Ohio. 
Machinists WANTED to act 
aB Local Agents. 

LeCount's Patent 
MACHINIST'S TOOLS. 

Reduced Prices. 

Set Iron Dogs, % to 8 In I 5.60 

•• " " H " 4 " §12.00 

" Steel " % "2" I 6.80 

X " 4 " 113.00 

Iron & Steel Clamps, Die DogB, Clamp DogB, Vice Clamps, 
Expanding Mandrels &c Send for latest Price List to 
C. W. LE COUNT. South Norwalk, Conn. 

_ _ g- _ ~ _ _ THBLEHIGH VALLEY 

" >?SE»y Wheel Co, 

WEISSPORT, PA., 
»™^_' Make Emery Wheels 

TM^jfflHjj^™^? WHICH GIVE 

^> 'w^ljlTfiK) Great Satisfaction. 
^J«t*DE MAinft-S' jygenato-dayforClrculars. 

A SON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volney W. Mason & Co., 
Providence, R. 1/ Agents, L. B. BROOKS, 60 Cliff street. 
New York; TAPLIN. RICE & CO.. Akron. Ohio 




P. BLAISDELL & CO.. 

Worcester, Mass.. 

Manufacturers of the Blalsdell Patent Upright Drills and 
other flrst-clasB Mechanic's Tools. 




N. P. BURNHAM'S 

TURB INE 

later ML 

Was selected, 4 years ago, and put 
to work in the Patent OfHce, Wash- 
ington, D. C, and has proved to be 
the best.. 19 sizes made. Prices 
lower than any other first class 
Wueei. *amphletfree 

N. F. BURNHAM YORK, PA. 



ROTARY HTDEADLIC GOVERNOR FOR 
WATER WHEELS. 13 varieties made. Adapted 
to all conditions, to the most exact sp'ea or to the utmost 
changes of labor, perfect in each. Sent for test, with 
full warranty. J. S. ROuEKS, Tr. , 19 John St. Boston. 

KNITTING MACHINES. 

TheBICKFORD AUTOMATIC FAMILY KNITTING 
MACHINES will knit anything ever kmtby hand, In far 
better style, and a hundredfold faster. A good operator 
will knit f>om20 to 40 palra Men's Socks a day! These 
machines are simple, durable, and cheap. Every family 
Bbould have one. General and Local Agents wanted 
everywhere. For Circulars and fu'l particulars. addreBS 
BICKFuRD KMTTING MACHINE MANUFACTUR- 
ING COMPANY, Brattleboro, Vt. 



A GENTS WANTED.-J40 a Week and Ex- 

XI penseBor$100forfelted. All the new and standard 
NoveltleB.ChromoB, &c. Valuable Samples free with cir- 
culars. Oriental Novelty Co 111 Chambers St., N.Y. 



Jkfill HtUII new, staple as flour. Samples free. C.if 

<pUUo<J)dU lInLngton&bro., n.y 



week and expenses to all. Articles 
■■--■- ■ sfree. C.j" 

or Chicago, 



mfi 



_ WEEK to Male ana ftamaie Agents, In their 
locality. Costs NOTHING to try It. Particulars 
FREE. P. O. VICKERY ft CO., Augusta, Me 



OTIS' 



SAFETY HOISTING 

Machinery. 

OTIS, BROS, tfc CO 

NO. 348 BROADWAY, NEW YORK. 



Planing & Matching, 



Moulding, Re-sawlng and Tenoning Machines, •crcll 
SawB ana Geneaal Wood-Working Machinery. 
JOHN B. SCHENCK'S SONS! Matteawan.'N. Y. 
Send for Catalogue. , 118 Liberty St., N. Y. City 



10 DOLLARS PERM! 



I AGENTS WANTED to sell 
THE IMPROVED HOME 
„ ,. „ SHUTTLE Sewing Machine 
Adaress Johnson, Clark Si Co., Boston, Mass. i New York 
Cltji Pittsburgh, Pa. | Chicago, Bl | or St. Louis, Mo. 



Machinists' Tools. 

All sixes at low prices. E. GOULD, Newark, N. J. 



((n f n «i n ftfin Has been Invested in Stock 

*>OU 10 «>1U,UUU Privileges and paid 900 per 

cent, profit. ' ' How to do It. " A book on Wall Street, 

sent free. Ttjmbridok 44 Co., Bankers, 2 Wall St.,N.r. 



EAGLE FOOT LATHES, 

With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, &c. : also Small 
Engine Lathes. Metal Hand Planers, &c. 
Neatest deslgnB, superior flnlaii Loir 
Prices. Our new Catalogue describes 
these and every tool necessary for the Am- 
ateur or Artlzan. Send for it. 
WM. L. CHASE & CO., 
96 & 91 Liberty St., New York. 




Tlift TOTX-RATTS! Prize Picture sent free! An 
JTT. a,: .7 Ingenious gem ! 50 objects to 

find! AddreBB. with stamp, ET. C. ABBEY, Buffalo, N.T. 



A 8. GEAR.jBOSTON, furnishes all klndBOf nlacbl- 
• nery &iiieclianical Supplies at popular prices. 



JMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS.— Buerk's Watchman's 
[me Detector, capable of accurately controlling the 
morion of a watchman or Datrolman at the different sta- 
tions of his beat. Send for circular. 
J. £. BUERK, P. O. Box 979, Boston, Mass. 
N. ti.— The suit against Imhaeuserds Co., of New York, 
was decided In my favor, .Tune 10, 1874. Proceedings 
have been commenced against Imhaeuaer & Co. for Bell- 
ing, contrary to the order of the Court, and especially the 
clock with a series of springs In the cover, and marked 
Pat'd Oct. 20, "74. Persona using these, or any other 
clocks Infringing on my Patent, will be d calt with accor- 
ding to law. 



HONE SAWING MACHINERY. 

V,[KKiMAN'S f'ATtNT ALSO. HAND AND STEAN' 

^DERRICKS 8c TRAVELLERS, 

THOMAS ROSS. RUTLAND, VI 



LFEUCHTWANGEK & CO., Chemists, man- 
• ufacture and Import many rare chemical produc- 
tions, Soluble Glass. Fluoric Acid, Nickel Salts, Marble 
Putty, Sulphides, all Metallic Oxides; keep Fluorspar, 
Felspar, Flint, and finest Sllex; Manganese, crystals, 
granulated, and powder of the highest grade. For Bale at 
180 Fulton Street, New York. 




STIL WELL'S 

Patent Lime Extracting 

HEATEE 

AND 

FILTER 

Is Indispensable to an Eco- 
nomical Use of Steam. 

Parties purchasing this heater 
are, by the late decision of the U. 
S. Court, assured of protection In 
Its use. Beware of infringe- 
ments* New Illustrated pam- 
phlets free. 

STILWELL&BIERCEMF'GCO. 
Daytos, Ohio. 



TO ELECTR0-PIATEE8. 

BATTERIES, CHEMICALS, AND MATERIALS, 
In Bets or single, with Books of Instruction for 
Gold, Silver, ob Nickel Plating. THOMAS HALL, 
Manufacturing Electrician, 19 Bromfleld Street, Boston, 
Mass. Illustrated Catalogue Eent free. 



WHI PPLE'S 

Patent Door Knob. 

Awarded a Bronze Medal at the American Institute Fair 
for 1874. The Judges say: '• We consider this method of 
fastening DOOR KNOBS a great Improvement over any- 
thing yet Invented for the purpose, as it obviates the use 
of side screwsand washers, and can be regulated to suit 
any thickness of Doors. " Send for Circular. 

THE PARKER & WHIPPLE COMPANY. 
WestMerlden, Conn., or 97 Chambers St .. N. T. 




Relief Plates for Bjok, Newspaper, Catalogue and 
Jlrcular I'lustmtlons Cheaper than Wood Cuts. The 
Scientific American uses our plates. Send stamp for 
Illustrated Circular. 



Machinery oilmproved Style* for maong 

SHINGLES HEADIXGr, AND STAVES 

Sole makers of the well known Impbovsd Law 's Patent 
Shingle and Heading Sawing Machine. For circulars 
address TREVOR & CO., Lockport. N. 1. 



GLASS ATOULDS, for Fruit Jars, Lamps 
Bottles,-AU-Ink Stands.ete., made by H. BROOKE 
15 years Cob. White and Centre Stb., N. Y. For any 
thing new In glass, you will require a mould (or die). 

Every description of moulds for glass, rubber, zinc 
etc. Send model or drawing, inclose stamp. 



STEEL CASTINGS. 

Solid and Homogeneous Guaranteed tensile strength, 25 
tuns to square Inch. An Invaluable substitute for expen- 
sive forglngB, or for Cast Iron requiring great strength. 
Send for circular and price list to 
Mo HAFFIE STEEL CO.. Evelina St. , Philadelphia, 1 a. 



MAGNETS— Permanent Steel magnets 

of any form or size, made to order by F. C. BEACH 
cVCO .248 Canal St., New York. Makers of tne cele- 
brated Tom Thumn and Miniature Telegraph Instru- 
ments. 




Beantlfnl French Oil Chromos, size 9x11 . 
mounted readv for framing.sent postpaid 
for ONE DOLLAR, Grandest 
chanceeveroffered to Agents. For partic- 
u la ra send stamp. Address F. P. Gluok, 
NewBedfordsllus. 




YALE 
IRON WORKS, 

New Haven, Conn., 
Builders of the Yalb Vertical 
the best and moBt Economical* 
either for land or marine use ; also 
Horizontals, with or without 
the Rider Cut-off. 

Special Tools made to order, 
all at price a that defy competi- 
tion. Send for Circular. 



*or cutting ousinea 
StencllB, all sizes. Ala 



STENCIL m ** — ; - — • - 

M X J31.1 VXU complete outfits for Clothing Sten 
ells and Key Checks, with which young men are maklrx 
from |5 to (20a day. Send for Catalogue and samples to 
8. M. SPENCER, In Hanover S t. ■ Bo sto n, Ma ss. 



MACHINERY. 

IEON ft WOOD WORKING MACHINERY 
OF EVERT DESCRIPTION. 

Cold Rolled Shafting. 

HANGERS, PULLEYS, COUPLINGS, MELTING, etc 
etc. Bend for Illustrated Catalogue and Price List. 

GEORGE PLACE, 

121 Chambers A 103 Reade Sts. N. T. City 




Cor. Causeway and Friend 
Sts., Boston. Mass. 



8,000 in Use! 

Blake's 
STEAM PUMPS 

lor every possible duty. Send 
for Illustrated Catalogue. 
GEO. F. BLAKE M'F'G CO. 
86 & 88 Liberty Street, 
New York, 
50 and 52 South Canal 
St., Chicago, 111. 



TENTH INDUSTRIAL EXHIBITION, 

UNDEB THE AUSPICES OF THE 

Mechanics' Institute of San Francisco 

Mannf actnrers. Mechanics, and others are advised that 
the above EXHIBITION will be opened In San Francisco 
on the 17th day of August next, and continue open n» 
least one month. 

The Board of Managers Invite all who desire to exhibit 
to Bend In their applications for space, without delay, to 
Mr. J H. Culveb, Secretary, 27 Post St., San Fkan- 
cisoo. Cai., who will promptly answer all Inquiries. 

700,000 persons, from all parts of the Paclnc, visited 
the last Exhibition, to Bee what could be learned or pur 
chased In San Francisco and the United States. 

San Franclsoo, with Its population of a nuarter of one 
million, is In Intimate relations with Japan. China. Aus- 
tralia, Mexico, Hawaiian Islands, British Columbia, the 
various Islands of the Paclnc, and contiguous domestic 
Territory. There Is no charge for Exhibition Space ; and 
pewer for driving machinery, etc^. Is furnished free. 

By order of the Board. A. 8. HALLID Ig, President. 



Stone Channeling 



OR 



Quarrying Machine, 




WAEDWELL PATENT, 
FOE CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAM STONE CUTTER CO., RUTLAND, VT. 

SOLE PROPRIETORS AND MANUFACTURERS. 



Special Notice to Dealers in and Users ot 

Wood Working Machinery. 

Worcester , Ma bs . , M ay 25, 1875 . 

The undersigned, bavins purchased the entire Manu- 
facturing Establishment of R. BaLL & CO., Including 
Patterns, Patents, Goodwill. Correspondence, 
and everything pertaining to the business (book accounts 
excepted), will continue the manufacture of Wood Work- 
ing Machinery, and be prepared to furnish new machines, 
or parts for repairs, as lurnlshed by either concern In 
yean- past. 

We shall at once remove our present Works to our new 

Juarters— uniting the two establishments— and be able to 
nrnlsh customers with Improved Machinery .both in qual- 
ltyof stock and workmanship, and at reasonable price a. 
We would take this opportunity to return our thanks to 
our old friends and customers, and would be most happy 
to see them at our new quarters (26 Salisbury Street), and 
would remind them that we shall continue to manufac- 
ture Wood Working Machinery generally, making a spe- 
cialty of Woodworth, Daniels' and Dimension Planers, 
Surfacing Machines, Tenoning, Mortising, and Re-Saw 
Machines, Saw Be ches, &c. Yours, respectfully, 
WITRERBY, RUGG & RICHARDSON, 

26 Salisbury St.. Worcester, Mass., U.S.A. 



PATENT 



Planing & Matching: 

and Molding Machines, Gray and Wood's Planers, Seif- 
olllngSaw Arbors, and other wood- working machinery. 
8. A.VOOD'S MACHINE CO., ( 91 Liberty St., N. T. 



Send for circulars, etc. 



,5 91 
167 



Sudbury St., Boston. 



y&it 



IMPROVED MACHINERY for STAVE 

Heading, Shingle and Handles, Cabinet Maker's Machin- 
ery, Balle" Gauge Lathe, Durkee's Automatic Saw Mill 
(ImproTerD. Key Seat Cutting, Pulley Borlng,and Milling 
MacnlncB B dial Drills, Steam EnglneB, and Bailey's Ve- 
neering tu&c lines, Cable and Sheaves for transmitting 
Power etc te. T. R. BAILEY &V All,, Lockpart.N.T, 



) 1 875 SCIENTIFIC AMERICAN, INC. 
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$F tuutiiti ^mtxau. 



[July 31, 1$ 5. 



%,&vtfti&mevt$. 



Back Pave 
Inside Pace 



■1.00 a line. 

fa 



ii cent* a line. 

Engravings may head advertisements at the same rait 
per line, by measurement, as the letter press. Ad- 
vertisements must be received at publication office as 
early as Friday morning to appear in next issue. 

Engine, Spindle, & Cylinder OH. E H. Kkllooo, 

l7UedarSt.,N.ir..inanufaci.urestnebest. Established 58- I 



Mill Furnishing Works 

are the largest In the United States. Tbey make Burr 
Millstone., Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to floor mills. Bend for catalogue. 

.7. T. NOTE * SON. Buffalo. N^V. 

T> 061 R 8 * TANNATE OF SODA BOILER 
XV SCALE PREVENTIVE. JOS. G. ROGERS & CO., 
Madison, Ind. Vf Send for book on Boiler Incrus- 
tation. 



BTT. V. Carpenter. Advertising Agent. Address 
Box T73,_irew_Tork olty. 

.A-sbestos Boiler and 
Pipe Covering, 

PATENTED BY US, 

Bare W per cent in fuel. ROOFING IN EVERT 8TJXE. 
ASBESTOS FELTING COMPANY. 
816-332 Front St.. New York, 
Near Gouyerneur Street. 



H. *^.gfi1ti%£^ t $z^&£ Todd & Rafferty Machine Co. 

oldest, best, cheapest Anti-Incrnstant, 85c. per lb. w»wrr».rw,Jri>«.i»o «• 



TO LUMBERMEN. 

$100.00 IN GOLD. 




MANUFACTURERS OF 
The celebrated Greene VartaDle Cnt-Oft Engine ; Lowe • 
Patent Tubular and Flue Boilers; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
Kinds. Steam Pumps, Mill Gearing, Shafting, *c. Silk, 



In the Great National Sawing Contest, held at Cincinnati, 
Sept. 1874, TAetlOO.OO Gold Prize, First Prize Silrer Jfedalt or 
the Best Circular Saw, and First Prize Silver Medal for the 
Bret Croat- Cut Saw, also the two First Prbe Medals for the 
Beet Saw Swage and Cross- Cut Saa Attachment, were all 
awarded to us. ^ Jabpbb, New York, June 18th, 1815. 

MM«a EiinaoK Ford & Co • Gentlemen-Nelson Jobcson, of this place, put one of your layer Toothed 
saw^fnw my mm a 8 ?d sawfd 35.0 no fcSJ oTd'ry pealed hemlock logs, mostly Into one Inch fence boards six Inches 
wide, with one set of (SO) Bits, without sharpening I consider It the best saw there Is In use. ^ fl craio . 

THIS 8A.W reaulres NO FILING, NO SETTINgTnoIo'uNDING, NO GUMMING, and Is 'always one size. 

Fo?Wce LtetandinSstrited Catalogue, address EMERSON, FOB.P & CO., Beaver Parte, Pa. 




Made from pure long fibre Asbestos— Self-Lubricating. 
Asbestos Roofing. Boiler Coverings, Paints, dec. 

Send for Illustrated Pamphlets, Price Lists, Ac. 

H. W. JOHNS 87 Maiden Lane, N. Y. 

Also for iDownle Trainer & Co., Devonshire st.,Boston 
sale by ( Klrkwood & Dunklee, ITS Lake St., Chicago. 



Portland Cement. 

From the best London Manufacturers. For sale by 

JAMES BRAND, 5S Cliff St. , N.Y 

A Practical Treatise on Cement furnished for 25 cents. 



Niagara 
Steam Pump Works 

Established 1862. 

CHARLES B. HARDICK, 

No. 23 Adams Street, 

BROOKLYN, N. T. 

PORTLAND CEMENT 

For Walks, Cisterns. Foundations, Stables, Cellars, 
Bridges. Reservoirs. Breweries, etc. 
Remit 6 cents postage for Practical Treatise on Cements. 
8. L. Merchant & Co.. 76 South St.. New York. 




Steam Super -Heaters, 



fj 1LL | I, For showing beat of 

JryXvUieXCrS, Ovens, Hot blast pipes, 
Boiler flues, Super-Heated Steam. Oil Stills, &c. 

HENRY W. BULKLEY, Sole Manufacturer. 

98 Liberty St., New York 



BOLT CUTTERS. 

SCHLENKER'S STATIONARY and REVOLVING 

DIE BOLT CUTTERS. 
XW Send for Circulars. 

R. L. HOWARD, Buffalo, N. T. 



DAMPER "■» mm III AND LEVER 

REGULATORS Jf £| 8 1 GAGE COCKS. 
HTJRRIL.I. Ac KEIZER. 44 Holllday St., Bait. 



Machinists 9 Tools, 

■XTBA HEAT? AJJT> EMPBOT1D PATTVKNB. 

LUCIUS W. POND. MANUFACTURER, 
Worcester, [Has*. 

WAItEROOMS 98 LIBERTY 87.. A. J. 

XT Lath**, Planer 8, Boring M.ils. DriUs-and Gear Ota 
ters a Specialty , 



THE MAKERS OP A LINE OF STANDARD 
and \f ng advertised Mechanical Goods desire an 
active Agent In each one of the New England States. 
Any competent person, giving: satisfactory assurance as 
to the thoroughness and frequency with which be will 
canvass his State, will receive liberal commission, good 
protection, and exclusive rights. Address 

MORGAN, Box 2874, New York. 




flat they say in Europe, 

From Mxssbs. G. W. Mubb*t4 Co., Engineers, Iron Founders and Machin- 
ists, Manufacturers of Agricultural Implements, &c. 

Banff Fouudby, Scotland, May 3d. 1875. 
we have now bad a few trials of your Tanlte Emery Wheels, having used 
them over 12 mouths, the ordinary shaped ones (square edges) for dressing cast- 
ings and general work ; i hose you specially made tor us. we use for dressing the 
teeth of fine pitched wheels. The tirst cost being so high, and the rapla way 
they wear, made us give them up at nrstand go back to the London made emery 
wheels : but our men (who do the work by piece) agreed to reduce the price so 
so much, if we would supply them, m they said, • with 'heflneU»d ofwheelsthey 
had laxt,* that the reduction dote more than pay for the wheels altogether, " 
Address THE TANITE COMPANY, 

btroudsbuTg, Monroe Co., Pa. 



ENGINES AND BOILERS, New and Second-Hand ! 
Portable and Stationary. For description, address 

GOOtiWIN & WHITE, 6ll City, Pa. 

GLASS OIL CUPS 

of all kinds. Brass Fittings for Steam, Water and Gas. 
Brass Castings. Send for Catalogue. 

HILLARD* HOLLAND 62 Gold St.. New fork. 

Corrugated Iron 

Iron Buildings, Roofs, Shut- 
ters, Doors, etc. MOSELT 
IRON BRIDGE AND ROOF 
CO., Office 5 Dey St., New 
York. Send for circulars. 

Diamond Solii Emery Wheels. ~ 

Pbicts— 6xV,»1.25;8xl,»2.S5: 12xlK,t5.50; 16x2.tl2.50; 
18x2 $16.00; 20x2. 19.50; 24x3, $42. All other sizes at pro- 
portionate prices. Fast cutting, free from glazing, they 
are the best Solid fernery Wheels. Give diam. of holes 
In your order for wheels. Emery Grinders une lualedby 
any In the world. AMERICAN TWIST DRILL CO.. 
woousocket, R. I. and 15 New Church St.. New York. 




HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 



W. B. huzm 



, T. Ft. J. M. 
J. B. Fmo, Sea. 

HABTFOBD, Coil 



Working Models 

d Experimental Machinery, Metal or Wood, made to 
erby J. F. WERNER. 62 Center St.. N.Y. 



DITCHING and EXCAVATION. 

RANDOLPH'S DITCHERandESCAVATOR: Simple, 
strong, and adapted to all soils reasonably free from 
stumps or large stones. Will do the labor of 100 men. 
stuaduv.&t the cost of ten. Machines of all sizes, cut- 
ting from three Inches wide, three feet deep, to S6 Inches 
wide, f oar feet deep. Extra sizes made to order. Circu- 
lars, &c, sent on application to 

RANDOLPH BRO'S, 111 Broadway, New York. 

■w*3: —*--" 

Patented 1868—1874. BOLT CUTTERS. 
^L-^fut*. r tfL Dies o^ 11 an( * close and Bolt 

HMH^BSijb««^ irown out automatically. 
^T^^BBHBHuF^ One pattern, holds finishedbolts 
%5PVY ^^B on centres and threads them with 

^S» » ■ greater accuracy and uniformity 

B fl 11 and ten times as fast as a chaser 

r ^ HL.»n a Lathe. Highest award of 

m-mm American Institute, 1869 & 1874. 
Wood & Light Machine Co., Worcester, Maas. 
make all kinds of Iron Working Machinery. 
Also. Shafting, Pulleys, &c. 



THE NATIONAL 



Steel Tube Cleaner. 



PATEN- 
TED 




1874. 



Adopted andln use by U. S. Navy. * or Mie by dealers. 
Send (or Circular. THE CHALMERS 8PENCE CO. 
footE. 9th Street, N. Y., Agents tor the U.S. 



NOB-COMBUSTIBLE STEAM BOILEB ft PIPE 

COVERING 

WITH AIR SPACE IMPROVEMENT. 

Saveo vcu wj twenty jut com,. Ola^jjaifcKa erurnutg CO M 
foot B. 9tb Street N Y. : 1302 N. 2nd St., St. Louis. Mo. 



u Lmtwt iVictrf and BEST, 



fxceIsfo r Do Your 6wn"Priiiting 



"Vessel 



<fc O PRU for csrdi, label., envelope., etc 

v O larger lize, for liuret work. 

Businessmen dotheirprintingand 
advertising, save money and increase 
trade. Amateur Printlng.delight 
ful pastime for spare hours. BOYS 
havegreat fun and make money fast 
at printing. Send two stamps f orf ull 
catalogue Dresses type etc to the JIf rs 
KEL8KY A CO., Merlden, Coon. 



TITHES TOTT DESIRE BOOKS, SEND TO GEO. E. 
»T STEVENS & CO., Cincinnati, O. Ask prices or 
Information. 



TO INVENTORS 

AND MANUFACTURERS 



The «th Exhibition of the American Inititute will open Sep- 
tember 9th ; Machinery will be received after August 15th, other 
goodi after August Mth. For particulars address " General Sup- 
erintendent, Amerlcanlnstltute, New York." 



IRON PLANERS. 

SNGINB LATHES, DKILL8.4C. Send for Price List. 
KBW HAVEN MANCFACTIJHJNG CO„ 
New Haven. Conn. 






IRON AND STEEL 

DROP FORGING. 

Of Every Description, at Reasonable Prices. 

The Hull & Belden Company, Banbury, Ct 



THE BEST INJECTOR 

For Locomotive and Stationary Boilers. 

FRIEDMANN'S PATENT. 

Over 19,000 Now in Use Here and In Europe 

Tnrows more and hotter water, with less steam, than 
any others, it has two Waterways, fixed Nozzles, and no 
movable parts to get out of order 

NATHAN Oc DREYFUS, Sole Manufacturers. 

,- „ A . „ t , 108 Liberty St., Heir York. 

or Bend for Catalogue. 



UUUB. obcniii j^uiiiub. mill owiuei aiwiuiig, «>u., cub.. 

Tow Oakum, Bagging, Rope. Flax.and Hemp Machinery, 
Agents for the New Haven Manufacturing Co. 's Machini- 
st's Tools; for Judson's Governors and Stop-Valves; 
Sturtevant Blowers; and Differential Pulley-Blocks. 
WABEReOMS. 10 BARCLAY ST., NEW TORE 
WORKS PATEE80N. NEW JERSEY. 



VALUE OF PATENTS, 

And How to Obtain Them. 




Practical lints to Inventors. 



ROBABLY no investment of a small 
sum of money brings a greater return 
than the expense incurred in obtaining a 
patent, even when the invention Is but a 
small one. Large inventions are found 
to pay correspondingly well. The names 
of Blanchard, Morse, Blgelow, Colt, Erics- 
son, Howe, McCormick, Hoe, and others, 
who have amassed immense fortunes 
from their inventions, are well known. 
And there are thousands of others who have real- 
ized large sums from their patents. 

More than Fifty Thousand inventors have 
availed themselves of the services of Munn & Co. 
during the TWENTY -SIX years they have acted as 
solicitors and Publishers of the Scientific Ameri- 
can. The v stand at the head in this class of busi- 
ness ; and then- large corps of assistants, mostly se- 
lected from the ranks of the Patent Office : men ca- 
pable of rendering the best service to the inventor, 
rom fthe experience practically obtained while ex- 
aminers in the Patent Office : enables Munn & Co. 
to do everything appertaining to patents better 
and cheaper than any other reliable agency. 

how to ^x-iu- 22X: 
obtain QKumti* oeXv 3 - 

ery letter,describing some invention, which comes to 
this office. A positive answer can only be had by 
presenting a complete application for a patent to 
the Commissioner of Patents. An application con- 
sists of a Model, Drawings, Petition, Oath, and full 
Specification. Various official rules and formalities 
must also be observed. The efforts of the inventor 
to do all this business himself are generally with- 
out success. After great perplexity and delay, he 
is usually glad to seek the aid of persons experi- 
enced in patent business, and have all the work 
done over again. The best plan is to solicit proper 
advice at the beginning. If the parties consulted 
are honorable men, the inventor may safely confide 
his ideas to them ; they will advise whether the im- 
provement is probably patentable, and will give 
him all the directions needful to protect his right. 

How Can I Beat Secure My Invention f 

This is an inquiry which one inventor naturally 
asks another, who has had some experience in ob- 
taining patents. His answer generally is as follows, 
and correct 

Construct a neat model, not over a foot in any di- 
mension—smaller if possible— and send by express, 
prepaid, addressed to Munn & Co., 37 Park Bow, 
together with a description of its operation and 
merits. On receipt thereof, they will examine the 
Invention carefully, and advise you as to its patent- 
ability, free of charge. Or, if you have not time, 
or the means at hand, to construct a model, make 
as good a pen and ink sketch of the improvement 
as possible and send by mall. An answer as to the 
prospect of a patent will be received, usually by 
return of mail. It Is sometimes best to have a 
search made at the Patent Office ; such a measure 
often saves the cost of an application for a patent. 

Preliminary Examination. 
In order to have such search, make out a written 
description of the invention, in your own words, 
and a pencil, or pen and ink, sketch. Send these, 
with the fee of $5, by mail, addressed to Munn tc 
Co., 37 Park Bow, and in due time you will receive 
an acknowledgment thereof , followed by a written 
report in regard to the patentability of your im- 
provement. This special search is made with great 
care, among the models and patents at Washington, 
to ascertain whether the improvement presented is 
patentable. 

To Slake an Application for a Patent. 

The applicant fora patentshould furnish a model 
of his invention if susceptible of one, or if the in- 
vention be a chemical production, he must furnish 
samples of the ingredients of which his composition 
consists. These should be securely packed, the in- 
ventor's name marked on them, and sent by ex- 
press, prepaid. Small models, from a distance, can 
often be sent cheaper by mall. The safest way to 
remit money is by a draft or postal order, on New 
York, payable to the order of Munn & Co. Per- 
sons who live in remote parts of the country can 
usually purchase drafts from their merchants on 
their New York correspondents. 

Foreign Patent*. 

The population of Great Britain is 81,006,000 ; of 
France, 37,000,000; Belgium, 5,000,000; Austria, 36,- 
000,000; Prussia, 40,000,000, and Russia, 70,000,000. 
Patents may be secured by American citixens in al. 
these countries. Now is the time, when business is 
dull at home, to take advantage of these Immense 



foreign fields. Mechanical improvements of all 
kinds are always in demand in Eurooe. There will 
never be a better tunc than the present to take pa- 
tents abroad. We have reliable business connec- 
tions with the principal capitals of Europe. A 
large share of all the patents secured in foreign 
countries by Americans are obtained through our 
Agency. Address Munn & Co., 87 Park Row, New 
York. Circulars with full Information on foreign 
patents, furnished free. 

Canadian Patents. 

In order to apply for a patent in Canada, the ap- 
plicant must furnish a working model, showing the 
operation of the improved parts ; the model needs 
not to exceed eighteen inches on the longest side. 
Send the model, with a description of its merits, by 
express, or otherwise, to Munn & Co., 37 Park Row. 
Also remit to their order by draft, check, or postal 
order, the money to pay expenses, which are as fol- 
lows : For a five years' patent, $75: for a ten years' 
patent, $95 ; for a fifteen years' patent, $115. The 
five and ten years' patents are granted with privi- 
lege of extension to fifteen years. 
Trademarks. 

Any persons or firm domiciled in the United 
States, or any firm or corporation residing in any 
foreign country where similar privileges are ex- 
tended to citizens of the United States, may regis- 
ter their designs and obtain protection. This is 
very important to manufacturers In this country, 
and equally so to foreigners. For full particulars 
address Munn tc Co., 37 Park Row, New York. 

Design Patents. 

Foreign designers and manufacturers, who send 
goods to this country, may secure patents here up- 
on their new patterns, and thus prevent others 
from fabricating or selling the same goods in this 
market, 

A patent for a design may be granted to any per- 
son, whether citizen or alien, for any new and orig- 
inal design for a manufacture, bust, statue, alto re- 
lievo, or bas relief, any new and original design f oi 
the printing of woolen, silk, cotton, or other fab - 
rlcs, any new and original impression, ornament, 
pattern, print, or picture, to be printed, painted, 
cast, or otherwise placed on or worked into any ar- 
ticle of manufacture. 

Design patents are equally as important to citi- 
zens as to foreigners. For full particulars send for 
pamphlet to Munn & Co., 37 Park Row, New York. 

Copies ol Patents. 

Munn & Co. will be happy to see inventors in per- 
son at their office, or to advise them by letter. In 
all cases they may expect an honest opinion. For 
such consultations, opinions, and advice, no charge 
is made. Write plain ; do not use pencil or pale 
ink; be brief. 

All business committed to our care, and all con- 
sultations, are kept secret and strictly confidential. 

In all matters pertaining to patents, such as con- 
ducting interferences, procuring extensions, draw- 
ing assignments, examinations into the validity of 
patents, etc., special care and attention is given 
For information, and for pamphlets of instruction 
and advice, address 

BI CNN A CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Bow, New Tork. 
OFFICE IN WASHINGTON-Corner F and 7th 
Streets, opposite Patent Offios. 




or THB 

SCIENTIFIC AMERICAN, 

FOR 18T5. 

THB HOST POPULAR SCIENTIFIC PAFEB 

IB THE WORLD, 

THIRTIETH YEAR. 
VOLUME XXXIII.-NEW SERIES. 

The publishers of th e 8CIENTI FIC AMER 10 AN 
beg to announce that on the third day of July, 
1*75, a new volume commenced. It will continue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 
No person engaged in any of the mechanical pur- 
suits should think of doing without the ScrRNnric 
American. Every number contains from six to ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
and the industrial pursuits generally ; and it is val- 
uable and instructive not only in the Workshop and 
Manufactory, but also In the Household, the Li- 
orary, and the Beading Room. 
TERMS. 

One copy, one year (postage included) (3.20 

One copy, six months (postage included). . . . 1,60 
One copy, three months (postage included).. 1,00 
One copy of Scientific American for one 
year, and one copy of engraving, " Men 

of Progress" 10.00 

One copy of Scientific American for one 
year, and one copy of "Science Record" 

for 1875 5.20 

Remit by postal order, draft, or express. 
Address all letters and make all Post Office or- 
ders and drafts payable to 

MUNN & CO. 

8T PARK ROW. HM YOR K. 

rpHE "Scientific American" Is printed with 
JL CHA8. EKK U JOHNSON & CO. '8 INK. Tenth and 
Lombard Its. Philadelphia and 9» «H)M St. Sew York 
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